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Appendix B. Case studies

Case study 1. Immediate feedback in classes: live polling for motivation and learning
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Summary
The use of live polls in lectures to gain immediate feedback from students on their understanding of a topic. Students participate in the polls using their personal mobile devices. A number of advantages are evident:  

· Immediate feedback: lecturers are able to identify learning issues within a large class immediately and respond appropriately
· Student self-measurement: students are able to measure their own understanding in comparison to their peers
· Creating an interactive environment: live polling increased engagement of students in a lecture situation and promoted discussion of content
· Pausing the flow of lecture content, particularly ‘teacher talk’ to allow space for student reflection and response

Keywords

Audience response systems; personal response system; in-class polling; in-class feedback; ‘clickers’
What worked?

This case profile describes two lecturers in the Law and Engineering faculties. Students use their own internet-enabled devices (such as a smart phone or laptop) to access online polls devised by the lecturer. The results of the poll are then projected onto the lecture theatre screens; this enables the lecturers to identify any areas of misunderstanding and to change the course of the lecture if necessary to ensure students have grasped the correct content.

The primary goal of the use of this technology, as noted by both lecturers, is to gain instant feedback during lectures from students on their understanding of particular topics or concepts.  Both lecturers felt able to improve learning outcomes by helping students to engage and interact with the material and promote the discussion of content with other students. The immediacy of this feedback enables the lecturers to adapt their lesson ‘on the fly’ to better respond to their students’ learning needs. 
Live polling in the Faculty of Law
Daniel is a lecturer in the Faculty of Law. He became interested in using live polling as a tool in his classes following his involvement with a university-wide trial initiative that focused on increasing lecturer/student interactions during classes. The trial included polling software, among other hardware and software. At the end of the trial Daniel remained interested in the potential of polling, particularly in increasing the level of interactivity in his lectures.  Daniel is now using polling as one of several lecturing strategies to increase interactivity, change pace, break up ‘teacher talk’ and give students opportunities to understand the key messages. His lectures make good use of watching videos, listening to radio clips, asking questions and organising students into group discussions.
You know, I run my classes in a very interactive kind of multimedia sense generally… I’m showing videos and doing polls and playing clips, radio clips and whatever and doing class exercises…My whole approach is designed to try and maximise student engagement. (Daniel)
With regards to live polling activities in his classes, Daniel stated that his main goal was to gather formative feedback in order to gauge student understanding prior to beginning a topic. 
Currently, Daniel uses a free version of polling software called Poll Everywhere that can collect responses from up to 40 students at a time. Due to a lack of funding, Daniel has been limited to applications that offer free or trial access, often with limited functionality. In this case the software is limited to 40 responses, but it otherwise suits his needs.
While Daniel primarily uses multiple choice questions in his poll/s, the software can support other forms of responses (for example, open ended answers). He feels that multiple choice questions provide an easy way to quickly gather student responses which can be easily displayed ‘live’ in his class as a stimulus for discussion. Prior to the start of each class Daniel trials the poll/s to ensure that the system is working correctly. During his lecture he displays the poll questions and students use laptops or smartphones to provide their answers. The polling software collates these answers into graphs or tables, which are then displayed on the large lecture screens. 
Daniel incorporates a live poll at regular intervals throughout each semester. He has found the software to be particularly beneficial when covering sensitive topics in class since it can allow students to be able to contribute their opinions anonymously. Daniel explained that the ability to contribute anonymously has been particularly important for his ethics unit, where exploring opinions is important. The freedom of anonymity in the students’ responses provides them with the potential to share and change their opinions however controversial they may be. 
Daniel reported that the use of live polling has been received positively by students in his classes; he has received many positive comments from students on class evaluations to say they enjoy it.  
The students love it and every time I…go to my search or evaluations, multiple students comment on it and say they really enjoy it.  So it works well. (Daniel)
In the future Daniel plans to continue using live polling in his lectures. He wants to include polling in classes greater than 40 students (a limitation of the free version of the polling service he is currently using) but will need to either secure funding, or find a suitable alternative system.
Live polling in the Faculty of Engineering

Geoff is a lecturer in the Faculty of Engineering who set about creating his own live polling program when he found commercial solutions were insufficient to meet his requirements. Specifically, Geoff wanted a program that did not require extra equipment (such as ‘clickers’), came at no extra cost (such as subscription fees), and was interoperable with student owned devices. He also needed the system to work well within the university’s infrastructure and learning management system, and to act as a data collection mechanism for the lecturing team. 
In collaboration with a colleague and several students, Geoff designed a live polling program called MeLTS: Monash eLearning Tools System. Geoff and his team took a year to develop MeLTS in between other projects and have had a prototype running in first year Electrical Engineering classes for over a year. During this period, Geoff and his colleagues experimented by adding and removing features based on their experience of what has or has not worked. As a result of this refinement process, the polls can now be accessed across the majority of mobile devices, and are able to be embedded within the learning management system.

During their lectures, Geoff and his colleagues introduce concepts and then poll the students immediately to gauge student understanding through comprehension questions. This allows the lecturer to quickly identify which aspects of the concepts students have misunderstood, and therefore what needs to be explained further in class. In particular, Geoff noted the need to pay attention to constructing questions and multiple choice answers that “fall into common misconception areas...” Geoff’s students valued the ability to communicate their level of understanding to the lecturer and the opportunity to get immediate clarification. As one student put it: 
The use of MeLTS was good in that it provided us immediate feedback with our understanding of the topic currently being studied and we could either tick the understanding or not button which the lecturers would then note and explain again if clarification was required. (Student)
Geoff initially trialled the program in lectures without providing marks for participation. During this time he estimates that 15 percent of students across the semester used the polls. Following this, Geoff introduced marks for participation; students would receive a mark for submitting a response to the poll which represented 2.5 percent of their overall mark. He argues that as a result, the response rate to the live polls during this semester increased to around 50 percent of the class. 
 In designing their system, Geoff and his team built on the idea of live polling allowing students to see how they compare to their peers.  In particular, the team drew on the idea of gamification, incorporating a leader board into their live polls which they see as encouraging a greater level of positive competition in class among students. As one student confirmed: 
MeLTS provides fantastic engagement as you have to pay attention, we all want to participate to beat our friends on the leader board. It's simple but very effective.  (Student)
Geoff noted that the use of polls in lectures is therefore proving beneficial in terms of providing information about where students have progressed with their learning, and the terms and aspects of the course that may be misunderstood. The lecturing team is particularly interested in storing the polled data collected from students which would enable the lecturers to look at long-term trends regarding student progress and understanding.
All told, a number of outcomes could be seen to be arising from the system’s use with first year classes: 
· Increased student engagement and motivation with content, including increased in-class discussion of content

· Ability of lecturers to re-pitch and re-design their lessons ‘on the fly’ 

· Pausing the flow of content to provide an opportunity for students to evaluate their understanding
· A notable correlation between use of polling and high student achievement (however it was suspected that those students who engaged in the polling tended to be more confident and/or high performing students)
Geoff and his team are hoping to further develop their program into a free product for other education providers. In addition to simplifying the system, Geoff and his team intend to add features such as simple analytics (analysis of data or statistics about students and their responses) and more competitive elements.  

Why it worked
Enablers
There are a variety of enabling factors that have led to or established the conditions within which live polling has been successfully used. This section highlights specific enabling factors that were evident in these specific case studies. These include: 
‘Failed’ institutional TEL initiatives can seed future innovation. Innovation does not occur in a vacuum nor is it an overnight success: Both these cases of successful live polling did not occur spontaneously. Both sets of lecturers had been previously introduced, through a university-wide pilot initiative, to an early version of polling technology. While the pilot was not necessarily successful in establishing an institution-wide change in practice, it had introduced the idea that live polling in university lectures could be used to increase student engagement with lectures and with some course content. The university initiative was successful in ‘seeding’ the idea of live polling amongst students and staff and has served to underpin current live polling practices. 
Accessible for university and student devices: The success of live polling is dependent on the software being easily accessible by student and lecturer devices, including tablets and phones. 
Applicable across a range of contexts and purposes: The success of live polling in both cases was clearly linked to its versatility to be used in a variety of contexts including small and large classes as well as for a range of purposes including testing for understanding, satisfaction, problem solving, and for stimulating discussion.
Robust wireless infrastructure: The wireless infrastructure was robust enough to handle large numbers of students simultaneously using their devices to access the poll. Moreover, the students need to be able to access the wireless network, and the internet without a series of password prompts which would otherwise dramatically hinder access to the poll, and thereby the flow of the lecture. 
Alignment with lecturers’ educational philosophy: Both lecturers persisted in seeking/programming and using the technology because it fitted with their own perspectives on how lectures should be conducted (for example, reduced didacticism, increased interaction between lecturer and students) and what facilitates learning (for example, lecturer reflexivity to student understanding and competition). From the perspective of enabling conditions, there is an obvious, but valuable comment to be made about the necessity for an alignment or marrying of technology, activity and educational beliefs.
Challenges 
There are several challenges that can be noted in these cases of live polling. These include:
Incompatibility of student devices with some polling software: There are obvious benefits of using students’ own personal devices rather than specialised polling devices such as hand-held ‘clickers’ and keypads. However, both lecturers quickly found that not all personal devices are compatible with the various live polling applications and websites that are on offer to them. This is a particular concern if students receive marks for participation. One ‘work around’ to this has been to enable students to be eligible for marks by participating via in-class answers or in the tutorials. 
External polling services not ‘fitting’ with the Learning Management System (LMS): One lecturer noted that external polling systems could not be easily integrated with the university LMS. This poses two main challenges: firstly, lecturers are required to create separate accounts and input student information into the polling system. Secondly, external polling systems often involve students having to register with personal details - introducing additional issues of data privacy and third party access. 
Orchestrating teaching at same time as troubleshooting technology issues:  Both lecturers noted that several of their less ‘tech-savvy’ colleagues had not been comfortable in their ability to troubleshoot minor technical problems with the live polling technology during class such as dealing with students with incompatible devices or the poll failing to load. The lecturers commented that their colleagues may have been more comfortable with the technology if support was available from the IT department. However, using ‘unsupported’ applications did not allow for this. 

What the research literature says
Live polling is not a new phenomenon. It has, in a variety of digital and non-digital forms, been used for decades. An advantage of digital polling, over paper based forms, is the speed at which students can provide their answers, and have them collated and represented. Digital polling also has an advantage over asking students to raise hands or using similar signs, namely, that the students can be anonymous, increasing the potential for participation by less confident students or in cases of high risk, as well as providing an arguably faster and more accurate collation and representation of the answers. A further advantage of digital systems is the potential for easier collation and analysis of data over time. In contrast, arguments could be made in support of non-digital media, including a strong argument for simplicity, or lack of first order barriers (for example, technology access, technical skills).
Beyond the choice of media, there is a more fundamental set of questions that need to be asked: why and how should student polling be used during classes?
The engagement of students in active learning is considered a primary goal in the use of live polling (Wieman, C., et al., 2009). In a review of 67 peer-reviewed articles and chapters, Kay and LeSage (2009) provide a more detailed summary of key reasons for why live polling should be used, namely “improvements to the classroom environment (increases in attendance, attention levels, participation and engagement), learning (interaction, discussion, contingent teaching, quality of learning, learning performance), and assessment (feedback, formative, normative)” (p. 819). Their review elaborates on each of these reported advantages; however, they also go on to point out that there are several challenges for both the educators and students in the use of in-class polling. Teachers need time to learn the polling system, how to construct effective questions, and how to devise strategies to respond meaningfully to the feedback. In contrast, students need to also adjust to a new system in which their participation is more closely monitored, with fewer opportunities to remain passive listeners. 
Although Kay and LeSage (2009) noted that a number of studies reported an increased level of student engagement in response to the use of live polling, they also stated that there is a need for further, systematic research to explore the variables at play. One such factor, as observed by the above Engineering case study, was the increased participation due to grading of responses. Indeed, Bernstein and Lederman (2001) found that improved attendance resulted in an increase of students’ grades by upwards of five percent. Another variable was the degree of risk taking involved, as noted by the above Law case study. Boud and Molloy (2013) found that the anonymous nature of the technology can facilitate increased participation since it allows students to share their opinion in a non-threatening environment.
Bergtrom (2006) argues that students’ attention on the lecture typically diminishes after 20 minutes and accordingly live polling can be used to reengage their focus. However, Wieman, et al. (2009) report that students become annoyed if they perceive the main role of the polling is simply to “keep them awake” (p. 10). Wieman et al. (2009) argue that this perception is reinforced if the questions are too easy.

Therefore it is important to consider the purpose in constructing the questions. Arguably, while the poll could be used to simply quiz or test knowledge such as that drawn from a reading, the value of the live polling is in leveraging the interactional affordances of the class context. As a result, there appears to be two main categories of valuable use in class:
· Responding to students, also described by Kay and LeSage (2009) as contingent teaching. In this broad approach, lecturers use polls to come to better understand their students’ backgrounds, opinions, pre-existing knowledge, or goals to better align the content, delivery and activities. As described in the Engineering case study, this category also includes the task of gauging conceptual understanding of ideas or skills just covered so that remedial actions can be taken if necessary. Importantly, not only do the questions need to be carefully constructed so that they are clear and result in meaningful responses, but also they need to be actionable. In other words, the student responses should be consequential, that is, resulting in some action or acknowledgement by the lecturer. A common failing in the use of polls to elicit conceptual understanding is to simply repeat the slides, or commentary, not adapting or finding alternative ways to explain the concept. 
· Encouraging students to test or discuss their ideas. This notably includes two forms: (a) predicting results of a lecture demonstration, simulation, experiment; and (b) stimulating students in discussing their ideas with each other and testing those ideas within the polling system. This was seen in the Law case study in which students’ beliefs around ethics were elicited and then used to prompt class discussion. Significant work has been done in the area of using live polling to stimulate peer discussion (also described as peer instruction). Researchers suggest that use of the following format during live polling promotes peer-to-peer learning (Crouch, Watkins, Fagen & Mazur, 2009) for example, ‘Posing the question;’ ‘Giving students time to think about the question and discuss it amongst themselves;’ ‘Asking students to submit an answer to the poll;’ ‘Discussing the outcome as a class.’
A selection of case studies, guidelines, and key readings are provided at the end of this case for anyone who wishes to further explore the topic.
Moving forwards

Participant advice

The respondents articulated several key ‘methods for success,’ that they noted as being simple and effective practices that were related to the success of live polling in enhancing learning amongst their students.
Consider your content - you need to consider how you construct your questions and multiple choice answers for the live polls, if done carefully the poll results can reveal areas in which students are misunderstanding the content. 
Be consistent - you need to set the expectation at the beginning of the semester on how frequently you plan to use live polling and ideally you would use it more than once during a lecture. 
Encourage participation - explain the benefits of participation for the students. If possible, consider offering marks for participation.
Prepare students - let students know that you are going to conduct live polling during the lecture so that they can (a) bring their devices, and (b) have their devices readily to hand.
Practice - make sure the poll is working before you begin the class. It’s a good idea to actually try and complete the poll that you have set up to make sure that it’s accessible.   

Institutions moving forward

· The role of student feedback during classes needs to be explored by institutions and celebrated with lecturers. Without an underlying understanding and valuing of student feedback in the structure and goal of lectures, the lecturers are unlikely to explore polling, or persist over time as technologies and options change. This should also include guidelines on effective question construction, as well as activity (for example, peer instruction) management.
· Access to polling systems need to be enabled. These need to be suitable for large classes and supported by a (wireless) network infrastructure that can handle a large number of students in the same class, using different devices, accessing the same service (for example, the website). In addition to software access and wireless infrastructure, institutions need to communicate these to staff, particularly those who are used to limited or patchy network coverage in their teaching spaces. Teaching spaces need to be advertised by wireless network capacity in addition to seat capacity.
· Data collected through polling systems can be used for more than in-class activity. Polling systems are able to offer more detailed analytics, articulate into learning management systems, and provide teaching staff, students and wider institutions with re-usable data for learning, assessment and course management. For instance, use of the poll analytics could enable a more fine-tuned lecturer response, as well as provide opportunities to represent student feedback, and potentially learning, in the course structure.
Resources for exploring 
Outlined below are a range of available online polling technologies. The list is not comprehensive; each system has been included because it has featured in the project data collection or in related literature or cases. In addition, the list does not mean to suggest endorsement. Each of the systems need to be individually evaluated for the particular needs of the lecturers since they have different sign-up features, subscription rates, variable access to student data, and no integration with university systems.

	Poll Everywhere
	A poll is constructed through the Poll Everywhere website or app. Students answer in real time using their mobile phones or other devices via their web browser, SMS, Twitter. The results are then displayed live on the presenter’s web browser or even within their PowerPoint. 

URL: http://www.polleverywhere.com

	Socrative
	A poll is constructed through the Socrative app or website. Students participate by using their personal devices to input their answer into the poll. The results are assembled through the Socrative program and personalised reports are created of the students’ results. 

URL: http://www.socrative.com

	Promethean 
	Promethean offers several different live polling systems. Two of them involve students using a hand held ‘clicker’ to participate in the poll.  The other involves students accessing the live poll through their mobile devices. Results can be displayed in different formats including via web browser or a Promethean interactive whiteboard. 
URL: https://www.prometheanworld.com 

	GoSoapBox
	A poll is constructed through the GoSoapBox app or website. Students participate in the poll via their personal devices. GoSoapBox also includes a ‘social question and answer’ feature in which the audience asks questions via the app from their personal device, the audience then votes via the app for the questions they most want answered.
URL: http://gosoapbox.com

	Audience opinion
	A poll is constructed through the Audience Opinion app or website. 
Students participate in the poll via the audience opinion app which they access on their personal mobile device. The results are then displayed in a variety of formats including graphs and charts. 

URL: http://www.audienceopinion.com 


Guides, Cases and Readings
· The University of British Columbia hosts a large collection of useful resources including an Instructor’s guide to the effective use of personal response systems (‘clickers’). This guide includes descriptions of how you can organise your classroom, the kind of questions that may elicit different kinds of activity, and common challenges. Other resources include a list of videos demonstrating their use as well as research articles.
URL: http://www.cwsei.ubc.ca/resources/clickers.htm 

· Macquarie University provides a short description of an academic using in-class live polling.
Part 1: http://bit.ly/1HsbulG and Part 2: http://bit.ly/1ug7FWr
· Kay and LeSage (2009) have produced a useful review of the literature, albeit published in 2009, which offers a range of justifications for the use of audience response systems, its challenges, and a variety of ways they can be used. 

· Kay, R.H., & LeSage, A. (2009). Examining the benefits and challenges of using audience response systems: A review of the literature. Computers & Education, 53(3) 819-827. DOI: http://dx.doi.org/10.1016/j.compedu.2009.05.001 
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Case study 2. Illustrating the problem: digital annotation tools in large classes
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Summary 

The use of digital annotation tools (also known as inking tools) by lecturers to build visual explanations in class to promote an increased level of class interactivity and receive real time feedback regarding students’ understanding. Specific aspects of this case study include:

· Large scale visualisation: lecturers able to ‘think out loud’ by building visual explanations on the large lecture screens

· Real-time feedback: changing or adapting the presentation of lecture content as the lecture progresses according to student feedback

· Large group interaction: creating real-time visual stimulus for  large classes of students (300+) to comment on, question, interject and interact

· Multiple modes of presentation: providing different means of understanding including drawing, symbols, text and speech

Keywords

Large-class engagement; pen-based technologies; inking; tablet PC; visual learning tools

What worked?

This case describes two lecturers in the Business and Medicine faculties who have incorporated digital annotation into the delivery of their lectures. The term digital annotation encompasses the use of technological tools such as electronic pens and tablet PC’s to visually illustrate aspects of lecture content. The main goal of this use of technology as noted by both lecturers is to be able to visually communicate ideas such as processes and relationships between concepts and equations.  The lecturers use a tablet and stylus to sketch, doodle and annotate various aspects of their lecture. These illustrations and diagrams are then projected onto the large lecture theatre screen in ‘real time,’ with students encouraged to ask questions and offer comments. This enables teachers to interact with students, even in class sizes of over 300 students, and gain real time feedback regarding student’s understanding. The annotations are recorded as part of the university’s video lecture capture service and are uploaded onto the learning management system, enabling the annotated slides to be accessed by students as and when they require them.

Annotation in the Faculty of Business and Economics 

Sarah is a lecturer in the Faculty of Business and Economics. Several years ago, Sarah and her colleagues were given tablets by the head of their department to use for teaching purposes. 

Sarah teaches introductory statistics with class sizes that can exceed 400 students. She was searching for a way in which to be able to visually communicate the steps involved in conducting calculations during class that were practical given the large space of the lecture theatre. Sarah has incorporated the tablet into her classes by using it together with a stylus to annotate onto her lecture slides. During class, the tablet is connected to the projector cable and her annotated calculations are then projected onto the lecture theatre screens. 

The need to be able to visually clarify the equations has been particularly important in this case given that 80 percent of the students in class are international students with varying levels of English language proficiency. 

Language - and everybody here will say that - is a massive issue for us...they’ll come to you and say ‘I don’t understand this’ but they can’t explain to you what it is that they don’t understand. (Sarah)

Sarah is able to surpass the language barrier by providing students with a visual means to engage with and understand the material. Specifically, Sarah annotates the process of developing and solving equations, using formulae and symbols that are non-specific to an English speaking context. 

Sarah is able to convey the basic theories and concepts behind the numbers through mathematical notation which therefore reduces the level of English language explanation required. 

I think with being a numerical subject they’re obviously really quite smart, they got in so they’re going to be smart but seeing the numbers it transcends the language, they understand when you show them the numbers...and show them how the numbers are derived it sort of overcomes that issue. (Sarah)

Sarah has found that annotating on a tablet at certain points in her lectures has proved to be effective at regaining and retaining student engagement in her classes.  Sarah reported that there is a drop in student concentration levels between 20 and 30 minutes and the inclusion of annotation offers a change of delivery and consequently ‘breaks up’ the lecture, this is particularly important as the lectures can be up to 3 hours long. She noted that while students tended to copy the drawings down exactly as the she drew them (just like they do with printed diagrams), the students were more ‘connected’ or engaged with the written diagrams. Sarah has found that by annotating over a slide, or working through an equation, the students seem less self-conscious and are more likely to speak up in class and contribute their thoughts. 

I find that as soon as I start writing on a slide then… people will say “yeah but why this?”— It’s almost like it gives them a window into commenting… They really just suddenly become engaged. (Sarah)

According to data collected from the lecturer, the outcomes of the technology for this case study included:

· Decreased need for English language to describe equations

· Increased level of in-class student feedback to the lecturer, with students more confident to question and comment on the annotations

· Students more confident and comfortable interacting with peers during the lecture

· Use of annotated slides in class has significantly reduced the number of students requiring one-on-one help

In the future Sarah is considering recording supplementary videos prior to class. She is also interested in incorporating a program like Blackboard Collaborate in which students can interact with their peers via virtual classrooms.

Annotation in the Faculty of Medicine, Nursing and Health Science

Chris is a lecturer in the Faculty of Medicine, Nursing and Health Science. He became interested in using annotation as a tool in his classes following his involvement with a university trial initiative that focused on increasing the level of interaction between students and the lecturer during class. Chris has long been interested in incorporating more visual explanation to his lectures in addition to his use of PowerPoint; he was particularly interested in having the freedom and capability to build visual explanations spontaneously during his classes. 

The main goal of Chris’ use of this technology is to provide an opportunity for him to visually communicate and reiterate key areas of understanding to his students without being limited solely to the pre-prepared nature of a PowerPoint presentation. The impromptu nature of digital annotation allows Chris to respond to students ‘in the moment’, as he is able to spontaneously add a blank PowerPoint slide to his presentation and annotate aspects of his explanation if necessary. 

That’s the thing, you can’t teach in the moment, you can’t have an easy response to certain questions that just doesn’t rely on you being able to talk your way through it.  I do see that as a way of getting around that problem because very few places, even if they’ve got a whiteboard, they don’t have a pen, you can’t find it or it’s tiny and you’ve got 500 people that need to see it. (Chris)
Similar to overhead transparencies, digital annotations can be projected onto the large screens at the front of the lecture theatre making the technology ideal for large classes in which the large size of the lecture theatre can make it impossible for students to see handwriting on regular white or blackboards. 


Chris uses a tablet computer with a digitiser input which gives him the capacity to write or draw onto the tablet screen using an active digitiser ‘pen’. Using PowerPoint software he is then able to annotate directly onto the lecture slides. Chris noted that he felt students appreciate the annotation being drawn ‘from scratch’ in that they are able to see it being created. 

 I think that’s useful because as you’re drawing it you’re talking about what you’re drawing rather than having the static slide that already had the stuff on it that you’re then just explaining… [It] also means you can respond to students’ questions or need for more information on the fly. (Chris)

                The annotated slides are recorded as part of the university lecture recording system, which is convenient for students and enables them to hear the audio recording of the lecture while watching the diagram being drawn.
According to data collected from the lecturer, the outcomes of the technology use for this case study included:

· Increased student understanding of core concepts – with the annotation exercises reinforcing the importance of particular elements of the lecture content

· Increased motivation and engagement of students with the curriculum content

· Lecturer feeling more motivated by the challenge of ‘live’ improvisation

· Lecturer able to add additional content and thoughts as they occur

Why it worked

Enablers

There are a variety of enabling factors that have led to or established the conditions within which digital annotation has been successfully used. This section highlights specific enabling factors that were evident in these particular case studies. These include: 
Good fit with previous teaching practices and culture: Historically, chalkboards were used to teach visual aspects of learning. However, as the number of students in classes has increased and the classroom sizes with them, lecturers have needed to discover a way in which they are able to teach their subject with tools appropriate to their circumstances. The projection of annotations through the use of tablet technologies, onto the large lecture screens enables all students to have equal opportunity to the lecture content regardless of where they are seated in the lecture theatre. 

Process of annotation signals an invitation for students to participate, question and co-construct: Both lecturers noted that the on screen annotations give students a ‘neutral point’ to talk at - with the screen acting as a mediator between the student and the lecturer. In addition, the fluid and unscripted nature of inking (whether it is annotating over a document or building up a diagram) means lecturers are able to be responsive to students and invite them to participate. The act of annotation sets the tone of the lecture as being one created especially for the students in that class. As a result students felt more comfortable providing comments, suggestions and asking questions. 
Challenges 

There are several challenges that can be noted in these cases of digital annotation. These include:

Writing/drawing on-screen is different: Both lecturers reported an initial learning curve in understanding how the tablets and styluses work and how annotation could be best incorporated into their lectures. This included coming to understand the right amount of screen space required (for example, how much space was needed to write or draw, and therefore how much content should be on the screen).

Changes to pace and pedagogy within a lecture: The lecturers reported considerable trial and error to discover the best time during the lecture to use annotation, and how to manage the student interactions and flow of the lecture.

Confidence to be spontaneous: Both lecturers noted that it was important to feel confident in their ability to maintain control of the class and regain control if necessary. The spontaneous nature of annotation involves the lecturer ‘going off script’ and has a number of associated risks. There is an element of vulnerability with the lecturer exposing competencies with spelling, drawing and so on. Both lecturers emphasised the need to be comfortable with presenting a less polished performance during use of annotation. 
What the research literature says

Tablet PCs (often simply referred to as tablets) are becoming commonly used by lecturers in larger-scale lectures for creating digital annotations on prepared lecture content in various disciplines in higher education (Choate, Kotsanas, & Dawson, 2014). The most notable features of a tablet are its digitising screen and its ability to allow users to input natural writing and drawing using a pen-like stylus. Tablet use in lectures is typically based on a one-tablet model of instruction, where the lecturer uses a tablet to project content on the display and uses pen-like gestures to annotate, demonstrate, problem-solve, guide brainstorming, comment or mark-up (providing feedback) (Benlloch-Dualde et al., 2013). The digital inking feature of tablets also enables the lecturer to handwrite notes, draw and annotate on static lecture material. Lecturers can easily erase, edit comment, annotate, and can save their digital annotations as notes for students to access later.
The functionalities of tablets can enable lecturers to create annotations which assist in facilitating better lecturer-student interactions (van Oostveen & Muirhead, 2007). Tablet lecturing enables lecturers to deliver lecture content while writing comments, drawing diagrams and graphs on prepared content in real-time (Choate, et al., 2014; Weitz, Wachsmuth, & Mirliss, 2006). Lecturers are able to explain complex examples and explanations better through digitally annotating on prepared content, particularly in engineering and chemistry courses which are mathematically and graphically-oriented (Benlloch-Dualde, et al., 2013). Digital annotations thus alter the dynamics of lecture-student interactions, enabling lecturers to better respond to students’ questions and needs that arise during lectures (Choate, et al., 2014). Students are no longer the passive recipients of knowledge but rather are becoming more active participants in the bi-directional sharing of information and interaction with the material, the lecturer and their peers. Annotations (such as circling items or drawing arrows) can also act as signals of particularly relevant content to students, prompting them to mentally process relevant information as they take notes, becoming more engaged in lectures. 
Increased student engagement has been found to be one of the key outcomes of digital annotations using tablets (Choate, et al., 2014; Derting & Cox, 2008; Lee & Lim, 2013; Maclaren, 2014; van Oostveen & Muirhead, 2007). Improved attention and greater lecturer-student interaction lead to better student engagement, as Lee and Lim (2013) propose: a) tablets’ digital inking function enables lecturers to create vivid handwriting that captures students’ attention on the key features of the handwritten visuals; b) tablets enable the instructor to mark-up flexibly while retaining eye contact with students, therefore improving the quality of interaction between teacher and students; and c) digital annotations can be saved as notes and references for students to view later. When lecturers use tablets to write and work through problems with students in real-time in tablet-based lectures, students are able to view the progressive developments of the content by following lecturer’s cognitive process as the lecturer digitally handwrites and/or annotates onto the electronic projection or prepared lecture content (Lee & Lim, 2013). Students have also reported an improved understanding of classroom content as a result of participating in lectures which involved digital annotations (Galligan, Loch, McDonald, & Taylor, 2010). In some studies it has also been argued that students who participate in tablet-based lectures perform better than those who participate in traditional lectures (Benlloch-Dualde, et al., 2013; Derting & Cox, 2008). 
In addition to improved student engagement, digital annotations in tablet lectures have also been found to have enhanced students’ learning in several ways. The lecturer was able to assess student understanding frequently during the process of instruction and problem-solving when students are given the opportunity to share ideas with peers. This then enables the lecturer to conduct formative assessment to quickly identify common difficulties encountered by students, allowing them to provide immediate feedback, and redirect classroom activities based on student feedback received (Benlloch-Dualde, et al., 2013). Students benefit from digital annotations by being able to keep pace with lectures and gain a better understanding of the lecture content (Choate, et al., 2014). Additionally, annotation gives students the ability to see the progressive development of the content, and find learning a more enjoyable experience through opportunities to construct mental representations from words, pictures, graphs and calculations shown to them as they learn (Mayer, 2002; Venema & Lodge, 2013). Collaboration is also promoted when both the lecturer and students integrate their own handwritten input for problem-solving in whole-class discussions and/or in group work (Maclaren, 2014). 

In contrast to the benefits of digital annotations on tablets for student learning, lecturers who wish to use digital annotation should be cautious of the potential challenges associated. It is important that lecturers have appropriate training on the use of tablets and relevant software tools to create effective digital annotations. Lecturers also need to plan ahead for digital inking. In order for digital annotation to be used effectively, attention needs to be paid to inking colours and the annotations should be comprehensible, easy-to-read, with adequate blank spaces for writing and/or drawing (Choate, et al., 2014). Technical problems with the software and hardware of tablets, for example system disruption or issues with screen orientation (Lim, 2011), are likely to hinder lecturers in creating meaningful, contextualised annotations for students. In order for digital annotations to be of value to students, lecturers will require time in becoming accustomed to using a pen-like stylus with the inking feature to produce legible, clear annotations. Also, previous annotations may not be immediately visible in any one view, however the screen can be viewed or treated as a series of discrete pages or slides (Maclaren, 2014), which can later be saved as notes for students to view/access at a later stage. The technology, inking space, and not least, the purpose of the inking in relation to student learning need to be carefully considered in order to avoid digital annotations becoming a distraction rather than enhancing students’ learning experiences. 
Moving forwards

Participant advice

The respondents articulated several key ‘methods for success,’ that they noted as being simple and effective practices that were related to the success of digital annotation in enhancing learning among their students.

Prior preparation - ensure the iPad is connected to the lecture screens and the lecture capture software.

Consider reducing slide content - slowly reduce the amount of content on your slides to encourage yourself to annotate digitally.

Consider timing - use digital annotation at appropriate times to break up the lecture.

Use appropriate tools - consider the hardware tools including tablet size and tip of the stylus nib, also consider the software.

Don’t overthink it - draw what comes to mind, it’s the instantaneous aspect of the annotation that students connect with.
Institutions moving forward

· Institutions seeking to increase the level of interactivity between lecturer and students, especially in large lecture theatres, should consider pen-based technologies to facilitate flexibility for lecturers to expand, explain, and build concepts. Even though PowerPoint and similar presentation tools may have inking functions, the facility of pen-based systems and/or touch sensitive screens make the process simpler and more ‘natural’ for lecturers to express themselves.   

· Investment in high resolution inking technology (for example, some stylus and touch screen environments can produce fine and natural looking inking, while others can be coarse or jagged). This needs to be in conjunction with the flexibility to project high quality annotations. And finally this should be supported by the ability to project from lecturer (and potentially student) owned tablet technologies wirelessly.

Resources for exploring 

The following table outlines a range of technology useful for implementing digital annotation in class. The list is not comprehensive; each system has been included because it has featured in the project data collection or in related literature or cases. In addition, the list does not mean to suggest endorsement. Each of the technologies needs to be individually evaluated according to the particular needs of the lecturers.

	SimplePens
	A PowerPoint plugin developed by Monash University to assist with digital annotation. The plugin enables the user to access different coloured ‘pens’ which can be used to highlight or write in PowerPoint, the plugin also provides the option to add blank pages to a slideshow where necessary. 

URL: http://metl.adm.monash.edu.au/SimplePens

	Blackboard Collaborate
	An online collaboration platform that enables students to interact in virtual classrooms. The platform provides various tools for interaction including instant messaging and group annotation.

URL: http://www.blackboard.com/Platforms/Collaborate/Overview.aspx

	Stylus
	A pen-like device that enables users to draw on tablet screens in the same way as a pen drawing on paper. 

URL: http://www.wacom.com/en-au

	Tablet computer
	 A mobile computer with touchscreen capabilities. Can be used in conjunction with a stylus to produce digital annotation. The lecturers in this case study use an Apple iPad and a Samsung Galaxy for digital annotation in their classes.

URL: http://www.samsung.com

URL: https://www.apple.com/au/ipad


Guides, Cases and Readings

· A good article for further reading by Choate, J., Kotsanas, G. & Dawson, P. (2014), titled ‘Exploring tablet PC lectures: Lecturer experiences and student perceptions in biomedicine.’ The full reference can be found in the reference list below. 

URL: http://ascilite.org.au/ajet/submission/index.php/AJET/article/view/334/934
References 

Benlloch-Dualde, J.-V., Buendia, F., Lemus, L., Cano, J.-C., Gutierrez Cuba, J., Lopez-Malo, A., et al. (2013). Redesigning engineering courses by introducing digital ink technology. Paper presented at the IEEE Frontiers in Education Conference (FIE), October 23-26, 2013, Oklahoma, USA. 

Choate, J., Kotsanas, G., & Dawson, P. (2014). Exploring tablet PC lectures: Lecturer experiences and student perceptions in biomedicine. Australasian Journal of Educational Technology, 30(2), 167-183.

Derting, T. L., & Cox, J. R. (2008). Using a tablet PC to enhance student engagement and learning in an introductory organic chemistry course. Journal of Chemical Education, 85(12), 1638.

Galligan, L., Loch, B., McDonald, C., & Taylor, J. A. (2010). The use of tablet and related technologies in mathematics teaching. Australian Senior Mathematics Journal, 24(1), 38-51.

Lee, H. W., & Lim, K. Y. (2013). Does Digital Handwriting of Instructors Using the iPad Enhance Student Learning? The Asia-Pacific Education Researcher, 22(3), 241-245.

Lim, K. Y. (2011). What does the Tablet PC mean to you? A phenomenological research. Innovations in Education and Teaching International, 48(3), 323-333.

Maclaren, P. (2014). The new chalkboard: the role of digital pen technologies in tertiary mathematics teaching. Teaching Mathematics and its Applications, 33(1), 16-26.

Mayer, R. E. (2002). Multimedia learning. Psychology of Learning and Motivation, 41, 85-139.

van Oostveen, R., & Muirhead, W. (2007). Faculty use of tablet computers at the University of Ontario Institute of Technology. Canadian Journal of Learning and Technology/La revue canadienne de l’apprentissage et de la technologie, 33(1).

Venema, S., & Lodge, J. M. (2013). Capturing dynamic presentation: Using technology to enhance the chalk and the talk. Australasian Journal of Educational Technology, 29(1), 20-31.

Weitz, R. R., Wachsmuth, B., & Mirliss, D. (2006). The tablet pc for faculty: A pilot project. Educational Technology & Society, 9(2), 68-83.

Case study 3. Orchestrating teaching: the implications of flipped classroom
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Summary 

The use of a flipped classroom approach can allow greater freedom in the delivery design of lectures. Specific aspects of this case study include: 

· Flipping the classroom: teaching theoretical concepts via online videos and increasing student-teacher interaction during face-to-face lectures 

· Keeping student learning ‘current’: a model of delivery that allows for the latest information

· Increasing student motivation through authentic learning pedagogy

· Large class instruction: a sustainable approach 

Keywords

Inverted classroom; blended learning; flipped classroom

What worked?

This case profile describes a lecturer based in the Faculty of Business and Economics who has incorporated flipped classroom principles into his first year statistics course. The term flipped classroom can be described as “a specific type of blended learning design that uses technology to move lectures outside the classroom and uses learning activities to move practice with concepts inside the classroom” (Strayer, 2012, p. 171). In this case, the lecturer’s main goal was to find a way in which to communicate the significant amount of content knowledge to students while having time to incorporate examples and a greater level of class interaction into his lectures to better ensure student comprehension. The flipped classroom model enabled the lecturer to divide content delivery into online and face-to-face components. 

The theoretical content of the course is provided to the students in the form of YouTube videos. The lecturer recorded a series of 20-minute videos and made them available on his YouTube channel. The entire semester’s theoretical content is available in this way from the start of the semester. Each week the students are asked to watch the required video or videos online, prior to the in-class lecture. The in-class lecture then focuses on working through research-based examples using the theoretical concepts from the online videos. 

Following the in-class lecture, the students participate in a lab class where they have the opportunity to apply their learning in a practical exercise, which is graded.

Flipped classroom in the Faculty of Business and Economics

David is a lecturer in the Faculty of Business and Economics. Several years ago, he became interested in exploring a different model of teaching that would give him a greater level of freedom in how he delivered the content of his lectures. David was concerned that the level of content that he needed to get through during lectures was leaving little time to cover examples and interact with the class.  At that time, the discipline of statistics (now more commonly known as data analytics) was also undergoing a transformation. David observed that the changes in the field were moving too rapidly for print media and he was keen to find a method of delivery that was able to keep up with the constant influx of new information. Over the course of several years David worked through several modifications of his current flipped style classroom. He was interested in pursuing his theory that “students are best learning content [theory] at their own pace, in their own time.” He decided to present the theoretical content in short videos that could be easily edited when required. This meant that the weekly live lecture could be used to focus on creating a more dynamic and interactive learning experience for students in which David presents and works through statistical problems during the class that have a strong real-world relevance, the problems are often based on his personal research or that of his colleagues. 

In my ideal world, the best teacher is also one of the best researchers, not THE best researcher but a GOOD researcher because that’s what inspires them to teach, it makes their teaching alive because they’re teaching from their experience, not from a textbook. (David)

David’s flipped classroom format went through several revisions prior to arriving at his current version. Initially, David recorded the lecture in his office on his laptop using video software called Echo Personal Capture; he would then download the recorded video from the Echo website and copy it onto DVDs. However, David noted that this method was not particularly efficient if he needed to re-record content. David then trialled several other video recording programs but was not satisfied. 

Finally, he decided to record videos straight onto his computer via a webcam and upload them to his YouTube channel for students to access.  Each recorded video is fifteen to twenty minutes in length which David noted seems to be in line with student attention span, particularly when dealing with complex content, additionally the short video length enables David to re-record lectures or fix minor errors without needing to record a full length lecture. David records the videos in one-take and doesn’t use a script; he feels that this contributes to the authenticity of the lecture, and “helps students to feel connected.” David noted that making the theoretical content available online enables students to absorb the theory on their own, they can rewind and replay as much as necessary and then come to the in-class lecture with the necessary knowledge with which to understand the examples being demonstrated.  

David also records his face-to-face lectures via Google Hangout. Students can attend the lecture in person or watch it live online, after the lecture the video is uploaded to YouTube. His lectures move quickly from one element to the next, each segment interspersed with open questions to the class or interesting anecdotes relevant to the content discussion. During the lecture David introduces the content by giving a real-life context (often based on his own research), presenting raw data in Excel and then working through the data with the students, making calculations in spreadsheets or producing graphs. David noted that working through the examples during class helps to engage students. In particular, he sees it as important to connect theoretical concepts to real life examples and then give students multiple opportunities to practice their learning- first with clear instructions and then on their own. For example, David describes the use of a dataset describing the impact of the tsunami in Sri Lanka on the local schools: 
I start the lecture off with the story of the research: what it was, the tsunami; why would you need to do research on it; why would schools in particular be affected and so on. Then quickly jump to ‘okay, here’s the data that was collected…in your pre-recorded lectures this week and in your homework and your lab work, you’re going to learn about pivot tables and so on…and then we’re going to connect that with political bias in spending and various other things that are in the lecture. That’s kind of the sequence that we try and go through, so that’s quite a challenge to make all those connections. (David)

David has received lots of positive feedback from students and consistently receives high student satisfaction ratings.
The use of the flipped classroom approach is a sustainable model for David. He has been able to reduce his typical face-to-face teaching load by prerecording his theory lectures. David is able to reuse these videos across semesters. His in-class time focuses on demonstrating ideas, working through problems and responding to student questions, all of which is largely unscripted. Inevitably there is a need for careful preparation of materials and examples. There is also the need for careful linking between the flipped out-of-class content, and the in-class activities. Nevertheless, overall, he argues that his workload has been noticeably reduced, while at the same time he has observed improved student engagement and learning.

In the future David is interested in extending the interactivity of his live lectures. He is particularly keen on integrating a social media tool, such as Twitter, which would enable students to send messages to him during the lecture, the Twitter feed would be displayed on the large lecture theatre screens for students to see and interact with. 

Why it worked

Enablers

There are a variety of enabling factors that have led to, or established, the conditions within which flipped classroom principles have been successfully used. This section highlights specific enabling factors that were evident in these specific case studies. These include:

Confidence in content and communication skills: The lecturer reported that he felt it is his ability to speak confidently and clearly in a manner that is engaging and energetic that makes his lecturing style successful in engaging students. This is aided by his confidence in knowing his content and being able to explain it in multiple ways.

Planning for a variety of activities during the on-campus lessons: In this case, student concentration, and their engagement with the content were aided through what David referred to as “rapid-fire segments” in which he segued from interesting stories regarding the data to audience questions to the demonstration of examples. 

Simple technology: David noted that he has made a point to favour practical, simple and often free technology. Using free, web-based technologies like Google hangout and YouTube ensure students are able to access the content easily. David has applied this tactic in both the making of and uploading of his videos and during the recording of his in-class lectures, where possible he has also used existing technology to carry out his flipped classroom. Following this method has ensured that it is easy for him to create and upload content as well as being easy for students to access the information. 

Authentic contexts and activities facilitated student understanding: David explained key ideas and processes in the context of data he had collected in his own research. He was able to explain the history and broader issues surrounding the data, including its implications, making it more accessible and meaningful for students. As they applied their new understanding of concepts and process (in this case statistics) they could understand the purpose, and better interpret the outcomes. They could also understand how the concepts and skills they are learning at university applied beyond their university degree.

Challenges 

There are several challenges that can be noted in this case for the use of flipped classroom principles. These include:

Creating video and engaging students in effective ways is a balancing act that requires an iterative trial and error mindset: Learning the most appropriate design for video, including length, tone and content is going to vary on the discipline, topic, students and lecturer. Creating videos is easy to achieve with free and readily available technology, however not every video created will work as effectively with students as desired and consequently, a degree of self-evaluation and iterative development is needed despite the potential for a single video to be re-used each year. Similarly, creating effective learning activities for class to best leverage the videos is likely to need tweaking if not, a redesign. Therefore it is important for lecturers to acknowledge the possibility of less than spectacular results as they improve their instructional materials and design. 

Unscripted lectures (video and in-class): David reported that his colleagues have attempted to record online lectures or integrate aspects of ‘on the fly’ lecturing, for example working out equations in real time. However, he noted that some struggled not having a specific ‘script’ for the lesson. His colleagues also struggled to do the videos in one-take and consequently the exercise was not time saving for them. David emphasised that it would be necessary for lecturers to adopt a more relaxed attitude in terms of students seeing less than a perfect performance from them. He noted that students respond well to that level of authenticity, it is able to transfer both across the screen and in person and it creates a closer learning dynamic.

What the research literature says

The flipped classroom strategy is becoming more common at all levels of education and particularly in higher education. It allows lecturers to make better use of class time by moving some of the typical lecture content (for example, talking at students without interacting with them) to outside the classroom. The flipped classroom model reverses the traditional lecture/teaching style with what is normally done in class and what is normally done as homework (Herreid & Schiller, 2013). Typically, the educator posts recorded lectures online and expects students to have viewed them, before coming to class to engage in active learning activities (Herreid & Schiller, 2013; McNulty, 2013; Rutherfoord & Rutherfoord, 2013). In addition to pre-recorded lectures, educators may also provide other digital materials and related activities to further students’ understanding so that when they attend the class they are prepared to actively engage with the topic at a deeper level (McNulty, 2013). Teachers adopting the flipped classroom approach need to shift from being transmitters of knowledge to becoming the facilitators of active learning, using their class time to engage students, such as through working out problems, answering questions or other activities.


As Wilson (2013) states, the main feature of flipped classroom involves moving the “transmission of knowledge” (for example, lectures) to outside the classroom and moving “application of knowledge” (for example, homework) into the classroom (p. 194). An effective ‘flip’ requires careful preparation by the educator, and an understanding of existing and emerging tools that are available to help support the out-of-class portion of courses (EDUCAUSE, 2012). The University of Queensland’s research into the use of flipped classrooms found it is important for educators to take care in developing materials that allow students to come to class prepared, and be ready with questions they wish to discuss (Institute for Teaching and Learning Innovation, 2015). 

To facilitate successful flipped classrooms, educators need to accommodate students using a familiar and safe learning environment (for example, Schoology, visually similar to Facebook) (Hunt, 2013), with appropriate supporting technology (Rutherfoord & Rutherfoord, 2013). Lecturers get to create their lectures then post them online, in the form of podcasts, PowerPoint with voice, videos and so forth. Pre-class work by students also frees up more time for educators to focus on discussions, further reinforcing students’ understanding and also being able to provide more hands-on activities for students to be engaged in active, problem-solving based learning (Herreid & Schiller, 2013; Mason, Shuman, & Cook, 2013; McNulty, 2013). 

One of the many advantages of flipped classrooms for students is that they can access class material outside of class time at a time and location convenient to them (Herreid & Schiller, 2013; Hunt, 2013; Mason, et al., 2013). Thus flipped classrooms allow students to take greater responsibility for their own learning in a space where they have greater independence and experimentation (EDUCAUSE, 2012). Flipped lectures enable students to review lessons in whole or in part, as many times as they want to/require in order to grasp concepts (McNulty, 2013). Rutherfoord and Rutherfoord (2013) also note that students learn best when they are given the opportunity to expand on knowledge acquired though flipped lectures in-class activities that promote greater creative and higher-level order thinking. Students who have difficulties with activities in-class can also benefit from peer support, and allowing lecturers to gain a better insight into which particular students require assistance (Herreid & Schiller, 2013; Wilson, 2013). 

Audio-visual materials including video lectures, video podcasts and audio-enhanced PowerPoint presentations are commonly used for flipping classes to provide students with more opportunities for in-class activities or online discussions (Herreid & Schiller, 2013; Mason, et al., 2013; Sankey & Hunt, 2013). An example of flipped lectures described by Mason et al. (2013) is the creation and use of 45 video lectures (each lecture lasting between 5 and 15 minutes long) to disseminate and cover course material in one engineering course. The video lectures contain the audios of the instructor explaining the course material with a live screen capture of the instructor writing equations. The video lectures were also made available to students on YouTube. Another lecturer teaching Materials Engineering made use of the readily-available YouTube video clips describing real-life cases of materials failure (for example, airline crashes) to flip his classrooms, and then used in-class time to invite crash investigators to share their knowledge and take students on site visits (Sankey & Hunt, 2013). Yet another lecturer developed a series of short audio-enhanced PowerPoint presentations to develop the academic skills of her students that were carefully connected to student-learning activities containing a stimulus (for example, a YouTube video) and a short task (for example, a 100-word reflection). 

Whilst video or audio-enhanced lectures/presentations appear to be common mediums used by educators in flipping their classrooms, there are potential challenges associated with the flipped classroom approach which need to be noted. The flipped classroom may cause students to become quite resistant or concerned, as flipped classes require them to take on more responsibility for their self-learning (Findlay-Thompson & Mombourquette, 2014; Herreid & Schiller, 2013; Sankey & Hunt, 2013). Lecturers, tutors or instructors need to be trained on how to effectively structure and implement flipped classrooms which require substantial time and effort for the lecturer (Findlay-Thompson & Mombourquette, 2014). Also, lecturers adopting the flipped approach should ensure they provide relevant, up-to-date resources to better support their flipped lectures. Most importantly, flipped lectures should be carefully tailored for students to prepare them for in-class activities to maximise their learning experiences (Herreid & Schiller, 2013; Sankey & Hunt, 2013), because striking “a balance between active classroom activities and demonstration/clarification is important” (Butt, 2014, p. 39). 

In addition to the many benefits (yet potential challenges) of flipped classrooms for lecturers and students is that, if implemented effectively, flipped classrooms can bring a degree of authenticity to students’ learning through real-life examples used and worked through by the lecturer and students in in-class activities. Authentic learning allows students’ learning to be defined in terms of real world relevance as well as providing a greater purpose and motivation to learn (Herrington, Reeves, & Oliver, 2010). Authentic learning that is facilitated using authentic contexts enables knowledge to be applied to real-life problems. Wilson (2013) argues that flipped classrooms should provide students with in-class activities that involve the use of application of specific techniques to new problems. Doing hands-on activities provided opportunities to students to reflect on the relevance of the course content to their professional goals, while group activities enable students to work in teams to develop teamwork and oral communication skills, which also become additional assets for employability and career success (McNulty, 2013). Mason et al. (2013) who adopted the flipped classroom approach was able to dedicate much of the class time for students to problem-solve, allowing them to present their solutions to solve problems; as a result, students who participated in the flipped classroom group performed as well or better on all problems, and performed better on problems involving designs compared to their traditional lecture group peers. 

Whilst flipped classrooms can have many benefits for addressing the ways educators teach and the ways in which students learn, certain challenges are associated with the implementation of flipped classrooms. The time-consuming nature of the set-up required for a flipped classroom and student frustration at being responsible for own learning (Mason, et al., 2013) can all contribute toward less-than-successful cases of flipped learning. Nevertheless, with careful design and implementation, flipped classrooms can play a key role in modernising education in the higher educator sector, by freeing up more time for lecturers to design learner-centred activities and in turn encourage students to become independent self-learners who are able to apply knowledge and skills to solve real-world problems in their future careers and lives.

Moving forwards

Participant advice 

David articulated several key ‘methods for success,’ that he noted as being simple and effective practices that were related to the success of blended learning among their students.
Use the technology that you have - use simple, accessible technology that’s easy to use. Often the ‘free’ technologies such as YouTube, Dropbox and Google Hangouts are less complicated and are just ‘fit for purpose’.

Seek feedback from students - it’s important to get feedback from your students to ensure you are achieving your objectives. 

Use authentic, real life examples - doing this stimulates students’ engagement in the subject, and helps them connect their learning and its relevancy to real life. 

Consider your presentation skills - the way in which you talk can affect how students respond to and receive the information. Aspects to consider include voice tone, speed, clarity and enthusiasm. 

Institutions moving forward
· Need to support faculties and lecturers who wish to implement a blended learning approach in their classes. It is likely this approach will require greater flexibility from institutions in the structure and frequency of face-to-face lectures.

· There needs to be support for the recording of lecture material particularly from a faculty level in terms of the technical skills required. Recordings from personal webcams and similar technologies may support such attributes as spontaneity, responsiveness (immediate to student needs) and authenticity (sense of unscripted voice), however skilled technicians and appropriate technology can produce high quality videos that can be clearer and may advantage those lecturers not as comfortable using technology. 

· Using a flipped classroom strategy assumes a shift in what goes on in face-to-face classes. This shift away from didactic lecturing towards active learning is something most lecturers are unfamiliar with and it is easy for them to revert to ‘chalk and talk’. Specific guidance, activity ideas, and an understanding of how students need to also be supported in engaging in this new way need to be provided.

· Institutions need to promote flipped classroom and other strategies as part of the mainstream landscape, shifting away from such strategies being labelled innovative or out of the ordinary. The implication of flipped classroom is that ‘chalk and talk’ lectures are the default and by implication the tried, proven and accepted method of educating students.

· Institutions need to directly support students as much as lecturers in coming to understand the flipped classroom approach and its implications. Flipped classroom, or other teaching approaches, would be better achieved if accompanied by explicit support, such as we have already for library skills. It should not be assumed that lecturers who adopt different teaching approaches have the ability to support students in new learning demands, such as, being prepared to actively engage with the lecturer in the classroom, rather than simply sit and listen to the lecturer as they may have previously experienced.

· Video hosting is a crucial issue for institutions. This relates to the need for sufficient storage space, but also speed of access (for example, bandwidth) as well as inter-device operability (for example, on phones). In addition, functionality of video hosting needs to be considered. Not only should the video hosting be compatible with the learning management system (for example, functions to embed the video), but it should also offer the ability to ‘scrub’ (for example, fast forward and rewind). Students are used to engaging with social media video hosting platforms such as YouTube and as a consequence some thought should be given to the potential role of social media functions such as commenting and ‘following’. Finally, the watching of digital artefacts, such as the videos, offers an opportunity for data to be collected to inform teaching staff about student engagement. 

· Institutions need to consider the implications of copyright and control over content. Services such as YouTube offer a great deal of flexibility, inter-device operability, and social media options such as following and commenting. However, the use of third party hosting services may remove a degree of control such as who can access the media, and with potential consequences such as for Intellectual Property. In addition, if lecturers use their own accounts to upload the videos, then the university has no control or copy of the video content if the lecturer moves or even if they simply forget their password. The longer universities take to engage with the need for powerful video hosting services the more likely academics will increasingly turn to non-enterprise managed environments to meet their needs.

Resources for exploring 

The following table outlines a range of technology useful for a flipped classroom approach. The list is not comprehensive; each system has been included because it has featured in the project data collection or in related literature or cases. In addition, the list does not mean to suggest endorsement. Each of the technologies needs to be individually evaluated according to the particular needs of the lecturers.

	Dropbox   
	An online file sharing program. Files can be uploaded from any personal internet-enabled device. The file sharer can then invite users to access the files via email invite.
                                                URL: https://www.dropbox.com

	Google hangout              
	A free feature available as part of the Google + package. Google hangout enables video calling via any personal device.

URL: http://www.google.com/+/learnmore/hangouts

	YouTube   
	A popular video sharing site. Lecturers can create an account and upload videos from any internet-enabled device onto their personal channel. Students can search for these videos by name or subscribe to the lecturer’s channel. 
                                                                              URL: http://www.youtube.com

	Echo Personal Capture   
	Software that enables lecturers to create videos using a webcam and then upload directly to the learning management system at their institution.                                                                                                  URL: http://echo360.com/capture-options

	Camtasia Studio
	Software that records content on a web camera or digital screen. The recording can then be shared on any internet-enabled device.     
URL: http://www.techsmith.com/camtasia.html


Guides, Cases and Readings

· The Australian Government Office for Teaching and Learning has funded a project titled Radical Transformation: Reimagining Engineering Education through Flipping the Classroom in a Global Learning Partnership, led by the University of Queensland, which is exploring transformative course development through flipped classroom models.

URL: http://www.uq.edu.au/tediteach/flipped-classroom/olttransforming/index.html
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Case study 4. Supporting community and learner preparedness through online forums
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Summary 

First year arts students in large classes with diverse students have reported feeling a sense of disassociation from their peers. In this case study, online forums were used to address this issue by creating a subject-based online community. In addition, the forums have been used to enhance student learning by structuring student preparation for classes and increasing the level of communication between tutors and students. Specific aspects of this case study include: 

· Creating a subject-based community to facilitate engagement and motivation

· Guiding learning: tutors identifying learning issues in the forums and addressing these in the tutorials

· Collective learning: students learning from and with their peers

· Increasing student understanding of appropriate preparation for class 

Key words

Blogs; message/discussion boards; discussion forums; learning hub

What worked?

This case describes a lecturer in the Faculty of Arts who has established online forums in her first year medieval history course. The goal of the use of this technology was twofold: to provide an environment in which students studying first year medieval history could discuss the course, interact with their peers and generate a stronger conversation with their tutor regarding their learning; and to address the disassociation often felt by first year arts students who have a widespread cohort. It was assumed that by helping students to connect with each other and teaching staff, it would help improve their motivation, engagement, and satisfaction. In addition to general discussion on the course, students respond to a topic set by their tutor each week for which they receive a mark. The task is completed prior to the tutorial so that the tutor can identify problem areas that need to be addressed.  

Online forums in the Faculty of Arts

Diane is a lecturer in the Medieval History department. Several years ago, Diane, together with a colleague decided to address a key concern that had been identified through student feedback and discussion with a transition coordinator. The concern was that first year arts students reported feeling a sense of disassociation from their peers due to the range of subjects within an arts degree which can result in a widespread cohort. In an effort to generate a stronger course community Diane initially established an online forum in the form of a blog for her first year medieval history course. The goal was twofold. First, to “foster conversation amongst the students, both for the purposes of understanding the week’s material, but in particular for that transition purpose of forging some friendship and knowledge of one another through that.” Second, Diane was conscious that many first year students can have difficulty understanding the source material involved in a specialised subject like medieval history, students may not have come across the material ever in their study previously. 

So for first years coming into Medieval History they’ve got some real challenges coming to terms with the nature of the source material that we’re asking them to read, because it’s so foreign, and people generally primed to be kind of dismissive of the medieval world view, and it can be genuinely confusing to confront these source materials.  And so the blogs were a way for the tutor and students to be in dialogue with one another, trying to figure out how to approach these materials in the preparation for the discussion in the classroom. (Diane)
Initially the blogs were set up through Blogger.com (now part of the Google suite). Each tutorial group had their own blog and the tutors wrote a head post each week for students to respond to, tutors would then participate in the “ensuing discussion” with students by becoming “part of the commenting community.” Each blog was visible to all students enrolled in the subject; students could not only post on their own blogs but on others in the subject as well. The tone of the blogs was kept relatively informal with students encouraged to be “open about what they don’t know.” Diane reported that there was ‘a good response from students.’

I do think the forums created some camaraderie amongst us, being able to whinge all together is a good therapeutic tool. (Student 3)

However, as Blogger was external to the university system there was limited support for technical issues and consequently an increased level of time commitment was placed on tutors. 

…it was all separate from the Monash system, and I think in some ways that promoted students feeling that they were doing something genuinely special and unique to them.  And so it promoted engagement with the activity, but it also made it quite a burden on the tutors, and not all of them were as comfortable in the electronic things as I am for example.  So I had to spend quite a lot of my time training the tutors to give the IT support, because eSolutions weren’t able to do so. (Diane)

Diane and her team decided that instead the blogs might be better placed within the university system because there would be an established model of technical support and therefore the use of forums would be more sustainable. Diane set up the forums through the university Learning Management System; she uses the blog format function, which allows for threaded comments. Students have a separate forum for each tutorial group and are not able to see or comment on the forums of other groups within the subject. Since moving into the LMS, Diane and her team described a reduced sense of ownership over the forums by the students. Diane commented that moving the online forums into an institutional context has meant that they haven’t been particularly successful in building a cohort or relationships between students. In particular, Diane observed that the forums have become less interactive and more prescriptive.

I don’t have any scientific evidence for this, but my sense is that because Moodle is an institutional product, and let’s be honest it’s not the prettiest interface in the world, it no longer feels special and unique, and it feels Monash branded in a way that makes students a bit blasé about it if not kind of disengaged. (Diane)

Diane became concerned about the decrease in student participation in the forums since being moved into the LMS and therefore introduced marks for student contributions in order to re-engage students. 

Diane noted that the online forum fulfils an important pedagogical role in that they encourage students to complete appropriate preparation prior to class; additionally the forums enable tutors to identify areas of difficulty that could then be discussed in tutorials. To ensure they were able to do this, tutors set a deadline for participation in the forum prior to the tutorial so that they had time to look over the posts and target key misunderstandings. The student interviews confirmed that the forums became a valuable platform to engage in learning as well as to receive notifications from the lecturer. For example, 

The best aspect of the forums for me was that they created another learning platform, and I don't think anyone would suggest you can have too many of those. Additionally, they were extremely accessible and one answer from [the lecturer] whether it be regarding some text or administrative matters, would reach a large number of us. (Student 2)

Another student commented on the degree to which the forums helped her to prepare for the class tutorials, 

As we were required to comment prior to the tutorial, it also meant that we were having to actively think and engage with the topics prior to coming together to talk about them, so it was a stimulating means of preparing group discussion. (Student 2)

Students also reported that they were more comfortable communicating with each other via the online forum as opposed to face-to-face in the lectures or tutorials. They felt less anxious voicing their thoughts about what they did and didn’t know or understand. 

The forums were a refreshing way to prepare and gain some preliminary understanding into the topic for that week’s tutorial... I also think that it was a very useful way of being able to get your opinion across, without the fear or concern of saying it in front of a class full of students. (Student 1)
Students also reported that they had a better experience in the tutorials because a level of intimacy had already been developed in the forums. 

Seeing the thoughts of other respondents provided opportunity to see what the thoughts of others might be. I felt quite prepared for the tutorials, as a result. (Student 3)

According to data collected from the lecturer and students, the outcomes of the use of technology for this case included: 

· Provided a secondary learning space for students to interact and learn outside of the classroom 

· Students more comfortable interacting with each other

· Student understanding of content closely monitored; tutorials guided by observations of students responses in forums 

· Increased student understanding of appropriate preparation for class 

Diane is hoping to roll out the use of forums for other units in the faculty. She is also hoping to increase participation in the forums by raising the participation mark to 10%; the required expectations to gain the mark will be adapted to reflect the higher percentage. 

Why it worked

Enablers

There are a variety of enabling factors that have led to or established the conditions within which online forums has been successfully used. This section highlights specific enabling factors that were evident in these specific case studies. These include:

Working within the learning management system reduces technical and administration problems for teachers and students:  Diane noted that moving the online forums to an internal learning management system enabled her and her team to get technical support (for example, the team did not have to administer the enrolments or access). This enabled her team to spend a greater amount of time on student learning and also meant they did not “burn out” from working far beyond their allocated hours. Diane noted that utilising an internal learning platform for the forums also makes it easier for students to participate, as everything for their unit is located in the same online learning space. 

Forums as an integral part of the learning sequence: Rather than treating technology - such as forums - as additions or optional extras, this case demonstrates the benefit of meaningfully integrating the technology into the learning sequence. In this case the students were expected to participate in the forums prior to class. Moreover, they were given a clear task to do in the forums that was explicitly connected to their upcoming class, for example to answer questions relating to the set reading that they would be using in the tutorial class. Often forums can be used as ancillary learning activities which in turn can negatively impact on participation rates since students do not understand the need or role of engaging. In this case the importance of participation was signalled by students receiving grades for making a contribution to the online forum. The assessment itself is likely to be less significant than the fact that the lecturers have clearly communicated to the students the importance of the task, and have given students clear guidance on what to do and how to understand if they have succeeded. This process sets the expectations for appropriate class preparation and is particularly beneficial to the first year students in this context. Similarly, Diane noted that through the students’ participation in the forum the students are more engaged in the subject content and have a deeper understanding of it.   
Challenges

There are several challenges that can be noted in this case of the use of online forums. These include:
Keeping students motivated within a homogenised educational social media experience: Diane reported that students are not as motivated to participate in the university-run forums as they were when the forums were based on Blogger.  She commented that this has led to the forums becoming “less interactive and more prescriptive.” While the reason for this is unclear, Diane felt that this could be because the Moodle forums are an institutional product in which student agency and identity is limited in comparison to mainstream social media experiences. In popular blogging and community forum sites the participants usually create rich profiles, participate across conversations, have multiple ways of participating (for example, commenting, rating), and can make connections that are unrestricted by a teacher or institution. 
Using popular systems outside of the institutional LMS can provide exciting learning opportunities but it also has an implication for staff administrative work and technical skills that can detract from the time given to planning for learning and teacher-student interaction: In this case, Diane noted the extra time it can take to manage external services. This includes tutors learning the required technical skills through to enrolling and managing students into the system. This can have a dramatic impact on workload and potentially negatively influence the teaching. 

What the research literature says

An online discussion forum (ODF) is a virtual environment which supports the discussions and debates among the lecturer and students, and between students and their peers (Cheng, Paré, Collimore, & Joordens, 2011). Typically it involves asynchronous posting of text-based comments by both lecturer and students, which can be viewed by some or all of the class. However, it does not necessarily have to be text-based, nor does it need to conform to those other conventions arising from the designed functions of virtual learning environment systems. Critically, ODF provides learning opportunities for students through interaction with peers and the teacher (Savvidou, 2013). 

To facilitate teacher-student, student-peer interactions in the ODF, the presence (and the roles) of the moderator (for example, lecturer/tutor) and participants (for example, students) must be understood and acknowledged. Social presence is a pertinent theme in an ODF, and is defined as “the awareness of others in any communicative interaction” (Savvidou, 2013, p. 195). Clearly a strong and positive social presence is important for individuals to project themselves and to establish personal and purposeful relationships for communication and group cohesion. Similarly, a strong degree of social presence is essential in facilitating meaningful online discussion forums for both the lecturer and students. Cheng et al. (2011) also claim that the use of ODF in higher education enables more academic dialogues and strengthens social interactions between students and the lecturer, allowing the social presence of the lecturer and students to exist more freely in an online learning setting.

Several studies have reported the use of asynchronous discussions in providing flexibility for students to work at times and places that suit them, while having adequate time to compose and reflect on their thoughts about their understanding of content before sharing thoughts with others (Cheng, et al., 2011; Gikandi, Morrow, & Davis, 2011; Green, Farchione, Hughes, & Chan, 2014). The archive of posts and threads also allows students to (re)visit theirs and others’ contributions to topics or concepts as required. This allows learners to build their understanding of content and knowledge collaboratively. Gikandi et al. (2011) state that threaded asynchronous discussions provide participants with meaningful engagement in two ways by: a) facilitating opportunities for internal feedback, allowing students to review the feedback they receive (responses from others) and revisit related previous exchanges; and b) providing students with adequate opportunities to review and reflect upon previous contributions (by self or others), to reconstruct their thinking and compose deeply-thought ideas which they posted online as their new contributions and/or responses (feedback) to others’ ideas.

Salmon’s (2011) five-stage model provides a scaffold and structure for facilitating an ODF, and if each stage is followed accordingly, the model provides a structured environment that enables self-learning and collaborative learning to occur. In the context of the ODF, (Stage 1 - access and motivation) applied in the beginning ensures all participants have immediate access to the ODF. The moderator welcomes new participants and offers support, such as responding to student queries regarding the unit/course in an ‘administrative’ forum that is separate from a ‘learning’ forum that is learning-specific (Green, et al., 2014). Once participants have started using the ODF and established their online identities and interacted with others (Stage 2 - online socialisation), the moderator sets rules for using the ODF such as ‘no tolerance on inappropriate posts’ to ensure a safe and respectful learning environment for all (Green, et al., 2014). Participants may have then begun to share information relating to the course with each other (Stage 3 - information exchange), so it is important for the moderator to monitor and provide formative feedback where necessary, such as providing additional answers or clarification for a forum thread initiated by a student who is attempting to complete a learning objective, while other students attempt to respond (Green, et al., 2014). Course-related group discussions are likely to occur once students start sharing or exchanging information, making the interaction between participants more collaborative (Stage 4 - knowledge construction) and allowing participants to become authors in their own right. The moderator should aim to balance moderation and direct discussion with students, allowing students to be more proactive in responding to each other’s posts (Green, et al., 2014), and collaboratively develop and explore ideas and work toward common understanding (Cheng, et al., 2011). Participants are likely to have become more active and responsible for their own learning once they have collaborated learning, so the moderator can encourage students to develop a more contextualised learning approach (Stage 5 – development), such as encouraging participants to use meaningful titles for forum threads or posts, enabling others to find already available information for their specific learning needs (Green, et al., 2014).

In addition to providing a contextualised learning environment for students, it has been found that a structured ODF, with task-focused posts and weekly moderation has enabled students to achieve higher final marks and a high level of interaction with their peers (Green, et al., 2014). Other strategies that have been found to facilitate authentic, meaningful and engaging activities using the ODF include role plays and debating (Henderson, 2008). Role plays allow students to research and immerse themselves in a role, thus providing a powerful stimulus for critical reflection. Debates allow opposing teams to proposition their arguments and rebut others, constructing their arguments and strategising their responses. Role plays and debates in the ODF also provide the class with ongoing discussions and the teacher with ongoing formative assessment record. 

It is becoming more common in tertiary units or courses to use the ODFs for formative assessment (Chung, Shel, & Kaiser, 2006; Gikandi, et al., 2011; Vonderwell, Liang, & Alderman, 2007). ODF allows formative assessment to be conducted as it enhances learners’ engagement cognitively (for example, to be given feedback from peers/lecturer) (Chung, et al., 2006). Vonderwell, Liang and Alderman (2007) also argue that ODF enables self and peer formative assessment which results in ‘reflective inquiry’, allowing students to meaningfully interact, present multiple perspectives, collaboratively learn and share learning goals and expected outcomes with each other. 

In contrast to using ODF for formative assessment, the attribution of marks to participation in the ODF with the explicit purpose of increasing student participation, is used for summative assessment in this case study. While mark attribution may encourage student participation in the ODF, Cheng et al.’s (2011) study found that students who participated voluntarily in an ODF (without marks attributed) performed better in the course overall than those who did not participate. This suggests that students can be self-motivated to participate in an ODF for the benefit of their own learning. Though student participation may or may not increase due to mark allocation for forum participation, what is more important is the content and quality of the forum posts in providing students with meaningful, contextualised learning. 

Although ODFs have been found to have benefited students in several ways as discussed, other studies have found that students reported a lack of satisfaction with online discussions (Missett, Reed, Scot, Callahan, & Slade, 2010), a low proportion of task-related postings (for example, posts that are irrelevant to course content), and posts that lack in interaction (for example, students responding to other students) (Curran, Kirby, Parsons, & Lockyer, 2003; Son, 2006). It is evident that students learn best in the ODF when they are engaged in a structured discussion forum, with contributions from both the lecturer and students. Forum posts should be unit and/or course specific, students should have the opportunities to self-learn or collaboratively learn with peers, and the moderator should constantly monitor the forum to ensure posts are appropriate and adhere to topics being discussed, while promoting interaction between all parties (for example,  lecturer-students, students-peers) to achieve meaningful learning. 

Moving forwards

Participant advice

The respondent articulated several key ‘methods for success,’ which she noted as being simple and effective practices that were related to the success of online forums in enhancing learning amongst their students.

Be explicit regarding the goal and purpose of the forum - explain the benefits of participating to students. Have an explanatory statement that explains this also.

Set expectations - use the forums as a means to set expectations for students regarding class preparation, for example, weekly readings, revision. 

Monitor the forums - it is important for tutors to regularly read the forums in order to know what they need to address in tutorials.  

Offer grades as an incentive to participate - this is particularly necessary if the forums are based within an institutional context. 

Encourage students to be open - be explicit that the forums are a place for students to be preliminary in their thoughts and to practice being open about what they don’t know.

Institutions moving forward

· Based on the perceived differences between external blogging services and internal ‘clunky’ forums, some investigation may be warranted to further explore the implications of using different social media, including those that are external to institutional LMS. Such systems often have remarkably different interfaces and functionality, implications for membership and control, as well as emphasis on profile building and social networking. Goals of building a sense of community may be better facilitated by services designed for that purpose, rather than colonising predominantly text based asynchronous, teacher-led interfaces of LMS discussion forums. 
· However, innovation in digital technology needs to be supported by technical services since, as observed in this case, technical training and resolving technical issues as well as managing student membership can overload teaching staff and potentially detract from time and quality of teaching.
· It is ironic that institutions seeking to increase in-class engagement, including for diverse and large cohorts, may benefit from investing more effort in online engagement. As indicated in this case, online forums can be used effectively to generate a sense of community and to prepare students for in-class participation. In addition, such online participation, particularly set as pre-class activity, can help students understand the degree of preparation that is expected or required in order to make the most of in-class interaction which will benefit their entire academic experience.
· Online participation needs to be explicitly valued by institutions and lecturers if it is to be valued by students. While it is a common belief that assessment increases participation, the correlation is not clear. It is unclear whether the grading itself results in increased participation, or if the context of the assessment is the dominant factor, such as the increased emphasis on the task by the lecturer, the clarity and achievability of task requirements, and the specificity of criteria for success. Having said this, assessment is one process which elicits this clarity and acts as a signal to students regarding the importance of the online task. If online participation is to be graded then institutions may need to consider their policies regarding students receiving grades for online participation/contributions and how that may be effectively assessed (for example, focussing on performance according to discernible criteria for success, as opposed to simply providing a mark for posting anything).  
· In relation to using external social media, there is a need to consider, and educate teaching staff and students about issues of data, particularly in terms of digital footprint, privacy and control. Teachers need to consider if they have provided adequate safeguards in their use of social media to protect their students’ and their own professional identity. For instance, inviting students to tweet or blog opinions that are open for public scrutiny may negatively impact on their professional career in years to come. 

Resources for exploring 

The following table outlines a range of technology useful for the setup/creation of online forums. The list is not comprehensive; each system has been included because it has featured in the project data collection or in related literature or cases. In addition, the list does not mean to suggest endorsement. Each of the platforms needs to be individually evaluated according to the particular needs of the lecturers.

	Blogger
	An online program developed by Google that provides users with the ability to create an online journal or ‘blog’ and share it with other users. The blog is hosted by Blogger and users can login. The blogs can be made private or be publicly accessible. In this case students had invited access to the blogs and were required to login. 
URL: https://google.com/blogger

	Moodle (LMS)
	An open-source learning platform for education and business institutions. The platform features learning tools and collaborative learning through forums and discussion boards. Being open source means that it is customisable to the needs of each intuition. It is also well supported by a global community. 

URL: https://moodle.org


Guides, Cases and Readings

· The National Vocational Education and Training E-learning Strategy 2012-2015, a strategy previously supported by the former Standing Council on Tertiary Education, Skills and Employment, is involved with stimulating and improving innovative approaches to training and employment in new learning technologies. A section of their toolkit of resources for teachers interested in new technologies for teaching features blogs and how to us them in a classroom setting. 
URL: http://flexiblelearning.net.au/plan-and-deliver/design-e-learning/gallery/blogs/
· The Office for Learning and Teaching funded a project in 2009 titled: Learning to teach online: developing high-quality video and text resources to help educators teach online led by the University of New South Wales, the resulting online resource was designed to help teachers to understanding online teaching pedagogies. 
URL: http://online.cofa.unsw.edu.au/learning-to-teach-online/about-the-project
References

Cheng, C. K., Paré, D. E., Collimore, L.-M., & Joordens, S. (2011). Assessing the effectiveness of a voluntary online discussion forum on improving students’ course performance. Computers & Education, 56(1), 253-261.

Chung, G. K., Shel, T., & Kaiser, W. J. (2006). An exploratory study of a novel online formative assessment and instructional tool to promote students’ circuit problem solving. The Journal of Technology, Learning and Assessment, 5(6), 1-27.

Curran, V., Kirby, F., Parsons, E., & Lockyer, J. (2003). Discourse analysis of computer-mediated conferencing in world wide web-based continuing medical education. Journal of Continuing Education in the Health Professions, 23(4), 229-238.

Gikandi, J. W., Morrow, D., & Davis, N. E. (2011). Online formative assessment in higher education: A review of the literature. Computers & Education, 57(4), 2333-2351.

Green, R. A., Farchione, D., Hughes, D. L., & Chan, S. P. (2014). Participation in asynchronous online discussion forums does improve student learning of gross anatomy. Anatomical sciences education, 7(1), 71-76.

Henderson, M. (2008). Engaging eLearning strategies: role plays, debates and soap operas. Proceedings of the Australian Council for Computers in Education conference, Canberra, ACT, Australia, 194-200.

Missett, T. C., Reed, C. B., Scot, T. P., Callahan, C. M., & Slade, M. (2010). Describing learning in an advanced online case-based course in environmental science. Journal of Advanced Academics, 22(1), 10-50.

Salmon, G. (2011). E-moderating: the key to teaching and learning online (3rd ed.). New York: Routledge.

Savvidou, C. (2013). ‘Thanks for sharing your story’: the role of the teacher in facilitating social presence in online discussion. Technology, Pedagogy and Education, 22(2), 193-211.

Son, J.-B. (2006). Using online discussion groups in a CALL teacher training course. RELC Journal, 37(1), 123-135.

Vonderwell, S., Liang, X., & Alderman, K. (2007). Asynchronous discussions and assessment in online learning. Journal of Research on Technology in Education, 39(3), 309-328.
Case study 5. Enriching the curriculum with supplementary media
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Summary

Enhancing student learning through the use of supplementary videos to demonstrate or illustrate concepts or ideas. Specific aspects of this case study include: 

· Reviewing: enabling students to rewind, replay and review information as often as required 

· Accessibility and flexibility of location: videos are able to be accessed by a large number of students wherever they are, creating equal opportunities to information

· Support learning through visualisation

· Alleviating pressure for 1:1 learning support by providing supplementary videos and other media to cover common concerns, skills and knowledge
Keywords

Blended learning; video; recorded lectures

What worked?
This case profile describes two lecturers in the Law faculty and in the Library Learning Skills unit who constructed short videos to illustrate particular concepts as part of their course.  The goals of the use of supplementary videos are twofold: to provide a greater level of visual learning opportunities to students, particularly where the content is better supported by a visual explanation; and to reduce the number of students requiring 1:1 support by using a format that enables students to review content multiple times. The nature of the video format means students can stop, rewind and review the information to ensure that they have grasped the concept correctly. 

In the first phase of this project, the research team conducted a student survey across two Australian universities to identify and understand the types of technologies that are working in higher education and why. From over 2 000 respondents, ten themes that related to a technology were identified as being particularly valuable for student learning. Three of these themes speak directly to the use of supplementary media.  

The most highly valued theme in the large scale survey was that of flexibility of place and location with 32.7 percent of students arguing that online content, including supplementary media, enables them to study at a time and location that suits them. While textbooks have always been available, the supplementary digital media, particularly video, facilitates learning through richer communication cues allowing more efficient explanation of ideas. Students do not have to wait for consultation times.

One second theme was that of review, replay and revise, in which 27.9 percent of students reported that they valued online lecture recordings. Students were able to catch up on missed material or review material to improve their understanding, in particular, students valued being able to “review [material] closer to an assessment task.”  While many of the students were viewing the videos for the first time (for example, they were ill during the on-campus lecture), these students, as well as students who had attended the lecture also reported that they valued the videos as a supplement; to “re-listen” and “consolidate and clarify what I was taught.” The recordings not only supplemented their notes and memory of the class, but also freed them to concentrate more on the ideas during the class,  rather than having to worry about note-taking: “Sometimes when you attend a pre or post lab talk you can't write it all down or absorb it all.”

The third theme was that of seeing information in different ways including through video, animation or annotation. This was cited by 11.4 percent of students as a benefit for their learning. While some of the students referred to lecturers annotating or drawing in class (see the Annotation case study for longer discussion) this theme also referred to lecturers using videos from YouTube, customised animations, and case studies. A student commented that videos “allow lecturers to really illustrate a point and get students to connect on a deeper level with the subject material rather than just theoretically.”  Many respondents justified their appreciation of these use of media in terms of being “a very visual person” and “very much a visual learner”.

Another theme was that of augmenting university learning materials (14.6 percent of students cited this as a benefit to learning). This theme refers to the use of media, particularly video recordings that are not officially part of the subject content they are studying. These media are not referred to by the lecturer, but are nevertheless used by students to support their learning. They may include lecturer recordings made at other universities, explanations on YouTube and even text-based explanations such as on Wikipedia. This case study is focussed on the use of supplementary media that are part of the course content. However, the theme of augmenting university learning materials does highlight the potential for university courses to recognise, and use such media as part of its own supplementary media. It also suggests a need for courses to educate their students to be discerning when choosing media to help them learn.

Supplementary videos in the library learning skills unit

Jessica is a Learning Skills Advisor based in the Monash Library. A year ago she was approached by the lecturer of a 3rd year nursing unit to assist students in writing their final assignment. Many of the nursing students hadn’t achieved well on the first assignment and there was significant pressure for them to pass the second assignment in order to be able to move onto graduate year.

The second assignment was crucial because if they don’t pass the unit they don’t go on grad year which means they can’t work which means they have to wait a year before they can come back and repeat so it’s really high stress, high pressure. So there were a lot of students wanting help and a lecturer running around going ‘How do I help them, I don’t know what to do but they need help! (Jessica)

Due to the limited time frame and the large number of students, it was impractical for Jessica to see each student individually; many of the students were also off-campus on placement. At the time, the Library was encouraging the use of iPads in the learning library setting and Jessica had recently discovered the app  Explain Everything which is a program that enables a person to record audio over PowerPoint slides, add images and annotate the slides. With this technology Jessica was able to create two instructional videos on how to prepare the assignment, each with contextualised examples relevant to the nursing students. Jessica was well-informed from students and teachers regarding the points which the students were struggling with. 
The goal of the use of this technology was to provide a clear, condensed set of instructions on essay writing with examples specific to the nursing students’ context. The secondary goal was to reduce the total number of students requiring 1:1 assistance by providing access to frequently asked questions in a video format, thus enabling all students to access the information. In addition, it was hoped that the videos would help students to plan their approach to assignments, particularly in terms of time management, Jessica described the general structure of the videos in that she releases the videos at staggered intervals to ensure that students have completed the necessary steps before beginning the next phase of their assignment, 

…you need to do this before you try to write your assignment and then releasing the second one [video] a little bit later… (Jessica)

The set of instructions were targeted to the assignment itself and its specific requirements. Students across both university campuses had access to the same information, this was particularly important given that the information was regarding an assignment. Jessica produced two videos which were made available online to students and received a good response - from a total class population of 180 students each video received around 300 views.
 Jessica noted that it was a process of trial and error in learning the best way to make and upload the videos. Initially the videos were hosted on Google Drive and then Dropbox, but these options were problematic as students needed to be authorised in order to access the links. Jessica then discovered that she could upload the videos straight to YouTube where students could access and watch them directly, the videos are now also stored within the university learning management system which means that students are able to easily locate and access them. 

Jessica received positive feedback from students in the student satisfaction survey and anecdotally. There was also a significant increase in the number of students who passed the assignment. Students requested the slide handouts “to be able to interact with the slides and use its notes.” The information on the slides gave advice and techniques on how to approach the assignment in general, and then students were able to annotate on the slide handouts as to how the information provided would apply to their assignment. Students were able to watch the videos as often as needed, where ever they were located with a digital device. Jessica also noted that for those students requiring further assistance after watching the videos, their discussions were more focused on specific aspects of the assignment, often simply seeking further clarification rather than broad panic about the assignment in general. 

In light of increased student numbers the videos have proved to be an alternative option in providing personal academic assistance to a large group of students. Due to an overall decrease in students seeking help, those still in need of it could be assisted in a timely manner.

The videos were able to alleviate many of the uncertainties that students face with open-ended writing assignments by providing an instructive process, which they could refer to as often as needed. In a focus group conducted by the research team as part of this project, a participant commented on the short length of supplementary videos in that they enable lecturers to focus on one particular aspect of the subject or concept in detail.  

I think it’s more precise, because it has to fit into a ten minute video. They limit themselves so rather than referencing all these things or just loosely teaching you whole things at once they laser-focus and say let’s teach this one concept now and you can move onto the next one. (STEM focus group participant)

 Based on the success of the supplementary videos, Jessica is planning to make another set of videos for the assignments this year. The videos may only need to be slightly adapted which decreases her workload significantly. 

Supplementary videos in the Faculty of Law

Anna is a lecturer in the Faculty of Law. She had been looking for a way to make construction law more interesting and engaging for students and, inspired by several of her students who used a TV show model to present their work, she decided to make some animated videos to give students a foundational knowledge of certain topics in construction law and to serve as a way in which to generate classroom discussion,

I think people want to be engaged, they want to be entertained. I always – in the first week of class talk about this saying that if you’re not laughing you’re not learning. You know it’s got to be fun if they’re going to actually get anything out of it, just sit up there and talk in a dull monotonous voice, it’s not going to achieve the learning outcomes. (Anna)

Originally Anna had planned to begin each lecture with a video that would introduce the topic to be covered and generate a discussion, for example she would have a video on mediation, another on arbitration. This remains a long-term goal because of the difficulties of obtaining funding to create the animated videos. 

Anna applied for and received funding to produce two animated videos. The first video is entitled: The ABC of DRBs (District Review Boards). The second is titled: What is construction law? and is modelled on the Who wants to be a millionaire?  TV show. Once the funding was secured and a concept developed, Anna worked with a team of people including an animator, musician and voice over artist to produce the videos. In making the animation, Anna noted that it was particularly important to have everything including the script finalised prior to starting production  “…the animator will go to make that one change, to make his arm move over here instead of here, is about two hours work.” The videos are available for students to access through YouTube. 

Anna stated that by playing the video at the beginning of the class it ensures that the students have an understanding of the basic concept and the class can then begin a discussion on the topic. Anna noted that students found the concepts easier to remember because they were presented in an interesting way. She starts each class with a quiz based on the previous week’s video (either one of her animated videos or a video from YouTube introducing the topic in question) which enables her to check that students are finding the videos’ useful. 

Anna noted that one of the values of the videos is in how transferable they are to different audiences. 

I’ve used the DRB’s one at conferences where most of the audience would be 60 years old probably, the old grey haired men. They more pick apart bits of it and go well that’s not actually how it works in practice or whatever. I go yeah but we’re just trying to get the concept out there, and just in a simple way. But I think…the idea is very much transferable. It’s the same thing as a quiz, I mean if you start throwing chocolates out, whether you’re 20 year olds or 60 year olds, they respond. It’s just human nature... (Anna)

Anna had received positive feedback about the animated videos from her students. She stated that people connect to the animation aspect of the videos because they want to be entertained, and when they’re enjoying themselves, they are engaged and learning.  

In the future Anna is considering using the computer program, Powtoon to make some animated videos herself. 

Why it worked

Enablers

There are a variety of enabling factors that have led to or established the conditions within which supplementary videos have been successfully used. This section highlights specific enabling factors that were evident in these specific case studies. These include:

Convenient and familiar: The videos present a convenient way for students to learn aspects of their course. They are able to refer to the videos whenever they need to and are also not limited by location. Watching and listening to media is now a familiar digital practice with technical issues  including bandwidth, plug-ins for players, and conventions (for example, understanding functions like fast forward and scrolling across videos) all now being commonplace.  

Support for large classes: The use of supplementary videos to cover important aspects of the course is an alternative option for lecturers and learning advisors who are struggling to provide 1:1 support to large classes of students. 

Differentiation for student needs:  Students can choose to review the videos as often or as little as they need in order to understand a concept or learn a skill. This also means that for students requiring 1:1 help, they are better able to articulate the problem which results in less remedial work required by staff. 
Free or readily available, and easy to use video creation applications:  Applications such as Explain Everything allow for the quick and spontaneous production of ‘show and tell’ supplementary learning materials. These applications allow lecturers to create their own materials, which may lack in professional production quality, but are advantaged by the ability to be spontaneous, responsive to student needs as and when the demand is apparent, and unlimited by budget.
Video hosting services: Videos can be large files with implications for how they can be shared. It is only relatively recently that we can easily share videos through third party hosts (for example, YouTube) and Learning Management Systems. 
Challenges

There are several challenges that can be noted in these cases for the use of supplementary videos. These include:

Initial investment in time: Both lecturers noted that producing the supplementary videos initially requires a reasonable amount of time. However, there is significant time saved subsequently when the videos can be reused for different classes over the years. Anna also uses hers for speaking engagements at other learning institutions or conferences.   
Technical competency:  Both lecturers described themselves as being reasonably comfortable with exploring different technological options. This meant that they were able to work through most technical issues themselves. Both lecturers noted that they relied on trial and error to work out most technical issues, for example, Jessica initially used high resolution video but that took a long time to upload and download. For lecturers who are keen to try out new technological options but are not as confident with using technology and troubleshooting themselves, this may be an issue. 

Cost of professional video or animation production: Anna commented that the cost of animation production meant she was reliant on funding to produce the videos. However, she was interested in pursuing some of the free programs and applications that have been developed including Powtoon. In contrast, Jessica uses software and technologies available free to her at the university including the app Explain Everything.

What the research literature says

The use of video for learning has become widely employed by lecturers (see Giannakos, Chorianopoulos, Ronchetti, Szegedi, & Teasley, 2013; Hibbert, 2014; Ljubojevic, Vaskovic, Stankovic, & Vaskovic, 2014; Ramlogan, Raman, & Sweet, 2014). Students are consumers of videos that are available on open-source platforms such as YouTube, making videos familiar sources of information (Margaryan, Littlejohn, & Vojt, 2011). In consideration of student familiarity with videos, Ljubojevic et al. (2014) suggest that students would find videos easy tools to use for learning, and videos can be useful for engaging with their verbal (linguistic), visual (spatial), and musical (rhythmic) intelligences. Learning thus becomes multisensory through videos which enable students to be engaged in learning (Guy, Byrne, & Rich, 2014). In this literature review the uses of supplementary videos for learning are presented in terms of: a) videos used for educational (for example,  directly related to unit/course content) and/or for entertaining purposes (for example,  uplifting mood among students, creating humour); b) short (for example,  four minutes) or long (for example, thirty minutes to an hour) videos used to increase student attention and focus; and c) lecturer-generated video content relating to the course or purposefully selected videos used to further explain course content. 

There are many types of supplementary videos including screen-captured PowerPoint presentations, instructor-focused content lectures, animated videos, short documentaries, and simulations (Hibbert, 2014). Supplementary videos can be used by the lecturer educationally to deliver course/unit content and/or for entertaining purposes (for example, uplifting the mood of students). In terms of educational uses, Hibbert’s (2014) study found that videos containing information that were directly linked to the course content, course assignments or assessments promoted student viewing, as did videos that students needed to view for online forum discussions. Lecturers are able to use supplementary videos to “demonstrate course topics”, and for students as “learning materials for self-study” (Giannakos, et al., 2013, p. 283). Students’ participation in lectures were found to have increased in Ljubojevic et al.’s (2014) study, when educational supplementary videos were shown during lectures.  In a separate study, students reported that the inclusion of relevant charts, graphs photographs and other visuals in videos enhanced the lecture content, as the visual presentation of shapes and facts helped them retain what they have just learnt (Hibbert, 2014). To better enhance learning Guy et al. (2014) also stressed that simplicity of video content is important, that videos should contain minimal text and the use of clear visual presentations to optimise explanations for students. In terms of entertaining uses, Ljubojevic et al. (2014) suggests that lecturers can also use videos to capture the attention and interest of the students at the beginning of a class, or to lighten up student moods prior to delivering the lecture content (Steffes & Duverger, 2012). Whilst supplementary videos can be used educationally and/or in an entertaining way, it is important to note that the video content is the most important factor in benefiting student learning (Bravo, Amante, Simo, Enache, & Fernandez, 2011; Steffes & Duverger, 2012).  

Videos can also be used pre-, during, or post-lectures, with several studies in support of the use of videos pre-class (Arshad & Imran, 2013; Demetry, 2010; Long, Logan, & Waugh, 2014). Lecturers can implement supplementary videos in various ways which include “broadcasting lectures in real time, augmenting recordings of in-class lectures” and “delivering lecture recordings before class to flip the classroom” (Giannakos, et al., 2013, p. 283). Watching videos pre-class can motivate students to spend time learning out-of-class (Demetry, 2010), during this time they are able to clarify understanding, reinforce learning during class (Arshad & Imran, 2013), and facilitate better understanding through the use of illustrations of examples (Long, et al., 2014). 

Studies have also shown that shorter videos such as segments of a video lecture that relate to the course content best engaged students’ attention (Hibbert, 2014; Ljubojevic, et al., 2014; Long, et al., 2014). The selection of relevant short videos can enhance learning by increasing student attention on the topic during lectures (Ljubojevic, et al., 2014), making it easier for students to process information (Mayer, 2002). A short duration (video length) for supplementary videos are ideal for engaging students’ attention and focus, the ideal length seems to vary by studies, ranging from four minutes in length (Hibbert, 2014; Ljubojevic, et al., 2014), 15 minutes (Guy, et al., 2014) to between 20-30 minutes (Long, et al., 2014). Ljubojevic et al. (2014) found instead of long video lectures (for example, an hour), students appeared to be more focused and attentive when they were shown short videos relating to the lecture in between segments (for example, between PowerPoint slides). Guy et al. (2014) found well-designed video lectures (<15 minutes) consisting of “a title slide, short (1-2 min) introduction, a content section (2-9 min), and a final assessment/feedback section (1-3 min)”, was optimal for student learning (p. 96). In another study students favoured 20- 30 minute videos over one-hour video lectures (Long, et al., 2014). Hsin and Cigas (2013) suggest that the use of short videos enhanced student satisfaction and motivation in class, resulting in an average grade increase across students in the course overall.

Videos generated by the lecturer are one of the most common types of video shown/provided to students in lectures/online courses. Video lectures used in Long et al.’s (2014) study were videos of the lecturer’s own recorded lecture (for example,  the lecturer giving lectures and slides presented to students for flipping the classroom). Of the various forms of videos, 43.1 percent of students from Long et al.’s (2014) study preferred video lectures produced by the lecturer (normally about 20-30 minutes with some up to an hour each) over movie lectures (31.4 percent), text format materials (11.8 percent) and webinars (7.8 percent); students found videos ‘interesting, easy to follow and convenient’, allowing them to follow the audio and lecturer’s slides at the same time (p. 923). Hibbert (2014) states that lecturer presence in videos is important, and found that lecturers who are humorous and witty and provide examples from their professional experiences about the subject matter  were reported by students as benefiting their learning. In another study, students reported that videos comprising of PowerPoint slides that contain text and graphics narrated by the lecturer served as “useful learning support for lectures”, helping them to remember more of what has been learnt through visual aids (for example, PowerPoint slides) and auditory aids (for example,  lecturer’s narration) (Guy, et al., 2014, p. 97). The large scale survey conducted in the first phase of our OLT Project found that the availability of videos have supplemented student learning, with students reporting that videos allowed them to see information in different ways, (for example, accessing and downloading videos from YouTube and Moodle), and enabled them to view and/or download videos onto their desktops, smartphones and tablets for reviewing, replaying and revising. Students from other studies have also referred to the option to download video lectures as useful and helpful for reviewing and revisiting concepts (Guy, et al., 2014; Hibbert, 2014), and for repeating content for their own perusal (Ramlogan, et al., 2014).

Irrespective of the potential benefits associated with the use of supplementary videos in higher education, implications can emerge from the use and/or the provision of videos. Without considering the video content and other factors including lecturer presence, video duration, ways of using the various forms of videos (for example,  as prompts or introduction at the beginning or in between PowerPoint slides, or as recorded lectures), students are less likely to benefit from supplementary videos. Appropriate integration of videos during lectures, or the use of recorded videos as downloadable/accessible video lectures online, can better supplement course content. Most notably, supplementary videos can act as a tool for lecturers to continue to improvise their ways of delivering lecture content, and for enhancing student learning into the future. 

Moving forwards

Participant advice

The respondents articulated several key ‘methods for success,’ which they noted as being simple and effective practices that were related to the success of supplementary videos in enhancing learning amongst their students.

Plan out the slides - but don’t use a script! It’s better to sound more natural. Recording the audio as you would present in an in-class lecture is best. 
Make the information and examples in the videos contextualised to the subject. 
Try to keep the video short - this is easier to digest and makes it easy for students to review as often as necessary. 

Provide printouts of the slides - the students reported that they found it helpful to be able to annotate on the slides as they watch the video.  

Don’t worry about trying to be perfect - students can find it more reassuring when it isn’t.
Institutions moving forward

· While there are a number of free applications available to create various kinds of video (for example, screen casting, animation, lecture) these applications need to be sought out from the hundreds available, and supported institutionally. However, lecturing staff are not necessarily going to be skilled in professional video production techniques or animation skills, which means that there may still be a need for funding for professional video production. 

· Institutions should consider the convenience and efficiency of supplementary videos to reach and assist a large number of students when planning course and learning support systems, particularly in terms of sustainability.

· Institutions need to consider the media consumption practices of students. Students are used to consuming short videos, such as via YouTube, they are not used to lengthy videos. It should not be assumed that converting two hour lectures into a two hour video will result in a better or even similar learning outcome. Guidance needs to be given to lecturers regarding the purpose of the video (for example, lecture recording, supplementary media to explain a concept, generate a discussion, remediate a skill) and its implications for the production of the video, such as in terms of length, voice, pace, visual, and supports (for example,  introductions, explanations, hyperlinks to related materials, subtitles).

· Video hosting is a crucial issue for institutions. This relates to the need for sufficient storage space, but also speed of access (for example, bandwidth) as well as inter-device operability (for example, phones). In addition, functionality of video hosting needs to be considered. Not only should the video hosting be compatible with the learning management system (for example, functions to embed the video), but it should also offer the ability to ‘scrub’ (for example, fast forward and rewind). Students are used to engaging with social media video hosting platforms such as YouTube and as a consequence some thought should be given to the potential role of social media functions such as commenting and ‘following’. Finally, the watching of digital artefacts such as the videos offers an opportunity for data to be collected to inform teaching staff about student engagement. 

· Institutions need to consider the implications of copyright and control over content. Services such as YouTube offer a great deal of flexibility, inter-device operability, and social media options such as following and commenting. However, the use of third party hosting services may remove a degree of control such as who can access the media, and with potential consequences including Intellectual Property. In addition, if lecturers use their own accounts to upload the videos, then the university has no control or copy of the video content if the lecturer moves or even if they simply forget their password. The longer universities take to engage with the need for powerful video hosting services the more likely academics will increasingly turn to non-enterprise managed environments.

Resources for exploring 

The following table outlines a range of available online polling technology. The list is not comprehensive; each system has been included because it has featured in the project data collection or in related literature or cases. In addition, the list does not mean to suggest endorsement. Each of the systems needs to be individually evaluated for the particular needs of the lecturers.

	Explain Everything
	An application for tablet computers that enables a user to create an animated slideshow. Users are able to record audio over PowerPoint slides, add images and annotate slides. 

URL:https://itunes.apple.com/au/app/explaineverything/id431493086?mt=8

	Powtoon


	A free program that enables users to make animated videos and presentations on their computer. A completed Powtoon can be exported to YouTube or downloaded to your computer. 

URL: http://www.powtoon.com

	Adobe Presenter
	A software that enables users to convert their PowerPoint presentations into interactive video presentations, the software enables users to capture their screen and camera at the same time and then interlay the captured video onto the PowerPoint presentation.

URL: http://www.adobe.com/au/products/presenter/elearning.html 

	TinyTake
	A free software that enables users to capture images and videos from their computer screen, annotate and share them. The software can capture up to 120 minutes of onscreen video. 

URL: http://tinytake.com


Guides, Cases and Readings

· The website Itali is aimed at increasing lecturer’s knowledge and understanding of the use of video in the classroom. The website, developed by the Institute for Teaching and Learning Innovation at the University of Queensland, is a comprehensive resource for lecturers interested in understanding the different ways in which video can be used for student learning. Resources include factsheets, exemplars, case studies, and discussion of more technical uses for video including ‘flipped classroom’ and ‘MOOCs’.
URL: http://uq.edu.au/tediteach/video-teach-learn/
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Case study 6. Enhancing student learning through rapid prototyping and testing: 3D printing technologies across disciplines
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Summary

This case study describes how 3D technologies are used to extend technology teaching and learning.  Students are able to use 3D design and printing to physically make objects.  3D technologies offer a number of advantages for students including: 

· Multidisciplinary: 3D technologies are being used with students across a variety of disciplines. 

· Moving from the digital realm to the physical: students are able to design their ideas and then print them in 3D. Students move through multiple redesigns to refine their objects in order to make them into a physical form.

· Freedom to design: students are given the freedom to design what they feel is important to them. This approach to design has enabled students to produce 3D heart models, speaker housing for a prosthetic leg, dentistry tools, future furniture, new fabric constructions and intricate fine detail work not possible with conventional construction ideas.   
Keywords

eMaking; 3D design; 3D printing; rapid prototyping; additive manufacture; workshop instruction

What worked?

This case describes how students from a variety of disciplines including art, engineering, dentistry and medicine have used 3D technologies as part of their learning.  Students use 3D design and printing technologies to design and make their own physical objects.  The process of using 3D technologies is termed making and the International Society for Technology in Education (ISTE) suggests that the “maker movement values human passion, capability and the ability to make things happen and solve problems anywhere, anytime” (Martinez & Stager, 2014, p.2). In using eMaking technologies, students are not only learning to use digital tools but are also extended to making objects physically with the use of 3D technologies. 

Learning by making has a long history with technology-related subjects in higher education, including pre-service teachers learning how to teach technology; art students fabricating creative objects; and engineering students moving a digital design from concept to fabrication. More recently, higher education has been moving away from workshop practices because of health and safety concerns including: increased supervision requirements leading to liability concerns; increased running costs; and a lack of student enthusiasm for workshop environments (Loy, 2014).

Many university students use digital technologies in their personal lives, and now those students studying design-related courses might be expected to spend more time in the virtual world of design in preference to physically building in a workshop. The construction approaches of the past have relied on the use of materials, such as foam or cardboard to create ideas physically, but 3D printing technology has changed the learning landscape to make construction more intuitive via the use of 3D design software. 3D printing builds on the students’ digital confidence rather than requiring them to work with unfamiliar materials. To illustrate, Loy (2014) indicates that 3D design allows students to “realise the sophisticated models they imagine, based on their expertise in 3D computer-based modelling, not based on their skills in the traditional workshop” (p. 110). Loy, who was a key lecturer in this case study noted, 

I encourage them as soon as possible to print something…It shouldn’t be resolved…the magic happens as soon as they see a physical object come out.

While Loy is essentially a lecturer within the Queensland College of Art, connections can be made with other discipline areas such as engineering, medicine and dentistry. Consequently, students are not restricted in the creation of the physical objects. They are able to “reconnect to making, and with confidence in their ability to create physical objects from concept, students are then able to bridge into workshop practice through conventional introductory workshop skills” (Loy, 2014, p. 111). She encourages students to be original, 

It takes the students a while to get their heads around it…I am a great believer in right from the word go, you do your own thing. 

Making and design are “an interactive process where students develop concepts through research, reflection, drawing, studio model-making and workshop prototyping” (Loy, 2014, p. 111). One of Loy’s students, who was interviewed for this case, confirmed, 

But it’s up to us to provide all the research, depending on the path we want to take with it…[it] allowed you to explore different options…You can look at it from all sorts of angles. (Postgraduate student)

3D design software has significantly improved in recent years, and 3D design and printing enables students to translate concepts into reality. This is in contrast to past practice, whereby design and construction tended to be separated both in the curriculum and also in the teaching space. 3D design software was often used as a documentation tool at the end of the design process, but there are now greater opportunities to print designs and test design conceptualisation. A student explained the design process and how she developed critical thinking skills as part of the process,

Part of being a designer is also thinking about your orientation and thinking about how the shape actually looks and you’ve got to put full thought into actually how you’re going to make it…I like thinking about my shape, the thing I’m going to create, how I’m going to make it and then critiquing how to make it an then always trying to find the best sort of production technique. (Undergraduate student)

From 2013, a workspace purposely designed as a ‘digital hub’, has been created for students where they can design and build in the one space. Students can “discuss and develop ideas on screen and through the physicality of form and structure…[they] can work seamlessly between drawing, sketch modelling, online research, computer modelling and digital fabrication in a learning cycle that moves their design thinking forward with more self-determination” (Loy, 2014, p.112). On two visits with the 2014 class, the students were observed working on computers, 3D printing, and discussing products with peers and with the lecturers in the room. The room was laid out with standing height desks in clusters of four with 3D printers in a dedicated room. The lecturer advised that the 3D printers were usually moved from the printing room to the centre of each cluster for every lesson to enable the students to work in groups around a 3D printer. 

3D printing has changed how students produce their work as, in the past, students likely constructed ‘one-off’ moulds with materials supplied by the university, but now they can use any design to create elaborate fine-detailed creations that were not possible with previous materials. Loy (2014) states “rules for creating forms and structures are different and the applications are breaking traditional discipline boundaries, opening new directions for 3D designers to work in” (p.113).

You design it and that’s not just a design on a computer that you forget about. It’s something that you can have and hold. (Undergraduate student) 

As 3D printing is still a new emerging field, credible 3D printing publications are not abundantly available and so students and the lecturers look to the growing amount of material on the internet, thus changing the boundaries on who possesses the knowledge within the learning environment. A lecturer interviewed for this case explained, 

So I found that group in particular who were our second years, just kept coming to me with all the information and saying “look, this is happening, have you seen that?” I seriously could not keep up with that and it was really exciting. (Lecturer)

This change in knowledge ownership has allowed a change in the approach from directly teaching content, to teaching filtering and interpretation of content in order to determine what is or is not valuable. As the field of knowledge on 3D design and printing is changing rapidly, new quickly becomes old for the next cohort of students. This change in practice encourages the lecturers to engage in individual student learning rather than a focus on cohort teaching. This in turn leads to a deepened student-lecturer connection that can aid in reducing student attrition and overcome what Race and Pickford (2007) have described as a growing disconnect between higher education students and lecturers.

3D printing students are no longer working with old approaches or designs using old technology but rather are challenged to create new ideas understandings and approaches. The use of a classroom or workshop where students are encouraged to use their own technology to complete their design work allows the students to continue learning outside of the workshop and then return to physically test their designs after they are printed, 

It was my choice and I didn’t need to make so many models…It interested me and I liked seeing the results. Every other week I’d come in and get something printed. It’s exciting to see it materialise. (Postgraduate student)

Learning is not constrained to the university or classroom where students may feel disconnected from their future world of work. As students are not able to keep objects printed on campus, students are made aware of where they can have their designs printed outside of the university.  The 3D printing providers are introduced to the students as they allow students to print their designs at an industry-subsidised cost with advanced materials that may not be available for use on campus (Loy, 2014).   As part of the process, the external printers provide feedback about the design before printing.  This connection with the 3D world beyond the university can connect students with future employers or give them the ability to produce objects that they can show future employers.  An undergraduate student said, 

Having an actual physical product as part of my portfolio has given me the confidence to show employers something a bit more tangible and then that portfolio I was able to present to a company and are now currently working for them. (Undergraduate student)  

Students have the option to be able to open their own accounts, upload their own models (without lecturer supervision) and have it checked by the 3D printing provider; this gives students objective feedback on the viability of their design in terms of printing. This has changed the learner focus from reliance on the lecturers to partnerships with experts. 

Future students will be able to print using more advanced 3D printing as the university has purchased a new $300,000 3D printer. With the increasing growth in the number of students in the course, it is anticipated that more students from traditional ‘making’ disciplines and students from other disciplines will want to use 3D technologies to make new and unanticipated objects.

Why it worked

Enablers

There were a variety of factors that enabled the use of 3D technologies in this case study. This section highlights important factors that have emerged from the data or have been observed by the researchers in compiling this case. These include:

The establishment of the digital hub: Careful consideration of 3D printing facilities and the design of the space are critically important enabling factors. Moreover, building the capabilities of staff and students to use these facilities is important. 

Developing protocols for access to and use of the 3D printers: Designs are required to be checked before printing on university 3D printers. Students have the option of printing using externally provided 3D printers at their own cost. External 3D printing staff are able to provide objective/constructive feedback on designs before printing.

Teaching and learning approach encouraged innovation and creativity: A feature of the learning design is that the students are encouraged to work on their unique designs within and beyond the classroom setting. Assessment design also gives students scope to design an object without being constrained by predetermined lecturer requirements. Assessment criteria of the quality of the design of the products encourage innovation and creativity.  

International connections and partnerships enhanced learning opportunities: Partnerships with external organisations enable additional enhancement and opportunities for students for 3D printing, as well as on campus.  Students are given agency and are encouraged to use external 3D printing organisation to review and print work.

Showcasing student work motivated students: Student work is used to demonstrate the potential of 3D technologies on and off campus and for national and international competitions. These showcase opportunities motivate students with the knowledge that their design solutions have an audience and are competing with other design products.

Challenges

There are several challenges in relation to the use of 3D technologies.  This section aims to highlight specific challenges that were reported by participants or observed by the researchers to have a direct implication for the enactment of the TEL and which may be relevant for other institutions to consider in deciding to use 3D technologies. These include: 
Designing and creating a dedicated space for 3D printing: In this case study a dedicated space was required for 3D printing.  In the past, a shared 3D printing space was located at another campus and the printer was unreliable.  More recently, a dedicated space was developed on another campus with all students from other campuses required to travel to the campus to use the 3D printers. Therefore, locating the dedicated space according to single and multi-campus institutions is a challenge.

Printing time needs to be addressed: 3D printers are slow and printing jobs can take hours and sometimes days to complete. Solutions need to be developed to manage printing capacities.

The challenge of new knowledge in an emerging field: As 3D printing is a new field, few publications and texts are currently available although there is an emerging research and knowledge base. The participants in this case study addressed this issue by networking with others in this emerging field, and also engaging in research and publications which share insights into practices.

Limitations with technical and professional development support for 3D technologies:  In this case study there has not been adequate support for 3D technologies within the university. Advocacy for improved support is needed.

What the research literature says

The 2014 Higher Education Edition of the NMC Horizon Report highlighted two important considerations regarding the future of additive or maker technology in higher education:

1. There will be a shift from students as consumers, to students as creators. This will be a mid- range trend driving change in higher education within three to five years; and

2. 3D printing, horizon predicts this technology will be adopted within two to three years. (Johnson, Adams Becker, Estrada & Freeman, 2014)

The Horizon report suggests that 3D printing is causing a shift in “pedagogical practices on university campuses all over the world as students across a wide variety of disciplines are learning by making and creating, rather than from the simple consumption of content” (Johnson, et al., 2014, p.14). This growth is not restricted to workshop-based learning but rather to all disciplines across universities where students are encouraged to create evidence of hands on learning by encouraging “media creation, design and entrepreneurship” (p. 14). The report emphasises the importance of creating spaces that are purposely designed to integrate content and production as part of the learning experience. The costs associated with making have decreased significantly providing students’ access to a wider range of resources that enable students to translate designs into reality. 

3D technologies provide students with the tools to move their maker object from digital to physical form. From its early and expensive beginnings, 3D software and printing have become more affordable for widespread use in universities and for students to own. 3D printing is described as building,

 a tangible model of prototype from the electronic file, one layer at a time, through extrusion-like process using plastics and other flexible materials, or an inkjet-like process to spray a bonding agent onto a very thin layer of fixable powder…Using different materials and bonding agents, colour can be applied, and parts can be rendered in plastic, resin, metal, tissue and even food”. (Johnson et al., 2014, p. 40)

According to the NMC Technology Outlook – Australian Tertiary Education 2013-2018 (Johnson, Adams Becker, Cummins, Freeman, Ifenthaler & Vardaxis, 2013), 3D printing was reported to have an adoption period of two to three years. In the more recent 2014 NMC Technology Outlook – Australian Tertiary Education 3D printing was not reported in any category. There was no explanation for why it had been dropped from the list.

The eMaking movement has its theoretical underpinning in Piaget’s constructivism and Papert’s constructionism. Constructionism emphasises that learning occurs when something is actually constructed whilst constructivism centres on learning as a social process, and includes interactions with the environment and self-reflection (Duchesne, McMaugh, Bochner, & Krause, 2012). Constructivists believe that learning occurs when students build on previous knowledge in a social environment and that educators need to recognise student’s previous experience and knowledge in designing learning. Designing with 3D technologies enables students to construct within an environment where they communicate with others (lecturers and students) who in turn enrich the experience by providing valuable resources, support and direction (Fosnot, 1993). Duchesne et al. (2012) propose there are four key principles of constructivism: active participation; self-regulation; social interaction; and individual sense-making.      

Active participation in eMaking is explained by Loy and Canning (2012) in suggesting that students “need to be empowered to interact on a more fundamental level with everyday objects, to develop their understanding of construction and deconstruction, material behaviours and characteristics” (p.20). In order for them to design new objects for the future, it is necessary for them to understand the lifecycle of the objects they currently use in everyday life. This provides a “new, grounded approach to understanding what goes into the production of everyday and complex user objects and implications for their design and construction” (p. 20). As we live in a world where resources are finite, new ways of thinking about design, where objects are designed for the complete lifecycle including production, deconstruction and reclaiming of materials, are needed. 

Learners are self-regulated as 3D design and printing allows students to design and physically test their products in order to determine the best design, via an iterative process, whereby they try “something again and again until it works, and then once it works, making it better” (Stewart, 2014, p.4). The end products are more complete or resolved objects that are submitted as assessment but are also ready for the real world of manufacture. Martinez and Stager (2014) suggest that eMaking brings about change in students and develops their passion, capability, and ability to construct and solve problems. Students “start to believe they can solve any problem…learn to trust themselves…who don’t need to be told what to do next” (Martinez & Stager, 2014, p. 2). 3D technologies enable students to explore design with their own ideas that might not exist as manufactured products.

eMaking occurs in a new learning environment that combines digital and physical learning. No longer is design completed in computer labs and separated from making spaces as the “ link between screen and reality provides an opportunity to engage higher education students with making again” (Loy & Canning, 2013, p. 15) so that “students can work seamlessly between drawing, sketch modelling, online research, computer modelling and digital fabrication” (Loy, 2014, p. 112). Students are able to design on computers and move to physical creation in the same learning environment. Workshops or makerspaces or fablabs (fabrication labs) (Martinez & Stager, 2014) are designed to encourage social interaction between lecturers and students where they can move from design to fabrication in the same learning environment. 

eMaking allows students to explore the construction of objects and to construct their own meaning that they can test in design and manufacture. Students are not regurgitating the lecturer instruction disguised as learning but creating their own learning where the lecturers facilitate the learning in the learning space. eMaking changes the role of the lecturer from instructor to facilitator, as students do not need explicit teacher-led instruction for learning (Martinez & Stager, 2014; Loy, 2014, 2011; Loy & Canning, 2012). 

3D printing offers many opportunities to change the manufacturing industry from mass production of multiple components to an approach where components are printed when they are needed, not stored or shipped from central warehouses as 3D printers that can be housed locally (Loy, 2014). This can dramatically change the view of sustainability conscious manufacturing of the future. 3D printing allows for customers to co-design or customise their design so they create a unique product. These students will play a leading role in the 3D printing revolution.

Moving forwards

Participant advice

In this case study the lecturers and students interviewed advocated several key ‘methods of success’, that could be considered when thinking of using 3D technologies:

New skills for lecturers - students suggested that lecturers needed to develop a new set of skills to incorporate new eMaking technologies. Their suggestions reflected a strong constructivist pedagogical approach and re-thinking of technology education. There were suggestions that changing assessment practices were required from lecturer prescribed scenarios to students themselves being required to identify a context for eMaking.

Needs a dedicated space - an eMaking space where there is access to 3D printing, WiFi and computers with access to design software. The space must contain furniture that enables computer-based and physical eMaking and should also encourage collaboration with lecturers and other students.

Budgeting for the cost of the 3D technologies and printing -there is a substantial cost involved in buying the latest design and 3D printing technology, and the cost of setting up a dedicated space. It was suggested that students’ designs are checked before printing to minimise wastage, eMaking can be expensive for students if they need to 3D print outside of the university and particularly eMaking can consume considerable amounts of time on design and manufacturing. For students, the cost of purchasing and maintaining their own technology (software and hardware) is significant. 
Consider the range of student design knowledge - as students with a wide range of design knowledge and background can enrol, it was suggested that it is important to build learning activities which cater from beginners through to those with design knowledge. There are positive opportunities for including students from different disciplines as they can develop 3D printing design solutions in new areas, for example, Dentistry students were enrolled in the course. 

Engage in the eMaking community - lecturers and students suggested that a “shared community of learners” approach enabled students to seek help when investigating new eMaking opportunities and provide support to peers by sharing experiences. For lecturers, publishing and research helps to build a knowledge base for eMaking.
Institutions moving forward
· Institutions need to acknowledge that students from many different disciplines want to learn using eMaking, but they may not have had any prior 3D design experience. One approach is to match students experienced with 3D printing with aspiring students to overcome the hurdles of design when thinking about 3D printing, and allow students the freedom to design to encourage innovation and creativity.
· Develop eMaking learning spaces where students can learn, design and make while collaborating with lecturers and other students. Considerations about the context in terms of single and multi-campus institutions are needed to enable spaces which are accessible to students at their campuses. Opportunities can also be provided for students to have agency to access design technologies on and off campus using their own devices. 
· eMaking requires the developing of staff capabilities and confidence to  teach eMaking and to change their pedagogical approaches from teacher-directed to student-centred learning. This can be achieved through implementing professional development approaches whereby lecturers have the opportunity to share their eMaking teaching and learning experiences with other staff.  This sharing can be captured and presented in multiple forms of knowledge from simple documents to video explanations that can be easily found and viewed on a range of devices. Institutions should also consider how to recognise and reward staff who are improving teaching and learning practice through the use of these technologies. Universities need to raise the importance of teaching and learning by recognising and rewarding those staff who are realising the full potential of 3D technologies. 

Resources for exploring

The following organisations offer 3D printing for students. The list is not comprehensive as 3D printing is evolving at a fast pace and this list does not mean to suggest endorsement as each organisation needs to be reviewed to determine the best in terms of access requirements, cost and location.

	Shapeways
	Claims to make 3D printing affordable and accessible, connecting people around the world and providing access to the best technology.

URL: http://www.shapeways.com

	iMaterialise
	Provides a range of 3D services including printing designs and access to experts.

URL: http://i.materialise.com

	UP3D or Makerbot
	Various printers currently available.

URL: http://3dprintingsystems.com/products/3d-printers/up-3d-printers-overview/ and http://www.makerbot.com/


Guides, Cases and Readings

The following resources from the NMC Horizon Report 2014 Higher Education Edition (Johnson, Adams-Becker, Estrada and Freeman, 2014) are recommended to further explore how 3D technologies can be used in higher education.

· Campus Makerspaces – Audrey Watters, Hack Education, 6 February 2013. 
URL: go.nmc.org/mspa
· Baltimore’s Digital Harbour Tech Centre – Tim Conneally, Forbes, 18 January 2013.
URL: go.nmc.org/timc
· Is making learning? Considerations as Education embraces the maker movements – Rafi Santo, Empathetics: Integral Life, 12 February, 2013. 
URL: go.nmc.org/makelea
· What is the maker movement and why should you care? – Brit Morin, The Huffington Post, 2 May 2013. 
URL: go.nmc.org/mamove
· 10 ways 3D printers are advancing science – Megan Treacy, Treehugger, 16 April 2013.

· Leading edge thinking – Kevin Cella, UDaily, 19 September, 2013. 
URL: go.nmc.org/ude
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Case study 7. Authentic learning experiences through technology-enabled simulations
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Summary

This case study describes how computer-based simulation is used to enhance practice-based teaching and learning. Students participate in physical and computer-enhanced simulation activities to highlight deficiencies in skills and knowledge. Simulations offer a number of advantages for students including: 
· Holistic realistic experiences: Learners experience an accurate, continuing simulation of a realistic medical event interspersed with relevant workshops and seminars.

· Multidisciplinary team approach: Students from many disciplines participate in simulations to represent the multidisciplinary approach in solving complex problems. To date, students from medicine, nursing and pharmacy have participated. In future, more disciplines will be involved in the simulation activities.

· Use of technology to support simulation: From the use of a computer-controlled high –fidelity simulation mannequin, video recorded observations and use of adaptive release of information in the learning management system (LMS), web-based patient care modules and reflective blogging are used to manage and extend the learning experience.

Keywords

Simulations; computer-based simulations; medical simulations; multidisciplinary simulation

What worked?

Senior medical students have extensive clinical exposure, but are seldom called upon to make their own clinical decisions and experience the consequences while they are on practical experience. Therefore, many commencing doctors are ill prepared to face the multitude of responsibilities of being a doctor (Wall, Bolshaw & Carolan, 2006; Cave, Goldacre, Lambert, Woolf, Jones & Dacre, 2007; Gome, Paltridge & Inder, 2008; Goldacre, Taylor & Lambert, 2010). The students are ill prepared in terms of, 

· Management of emergencies (Wall et al., 2006; Gome et al., 2008; Goldacre et al., 2010)

· Ability to communicate difficult news (Gome et al., 2008)

· Knowledge of how to make clinical decisions (Wall et al., 2006; Gome et al., 2008)

· Performance of practical procedures (Wall et al., 2006; Goldacre et al., 2010)

· Prescribing of drugs (Hilmer, Searle, Le Couteur, Crampton & Liddle, 2009)

The greatest challenge in making decisions for patient care is for the safety of the patients themselves (Rogers, McConnell, Jones de Rooy, Ellem & Lombard, 2014). The lecturer in this case study suggested that harm can be done from prescribing the wrong dose of a drug or not communicating with the patient effectively. A mistake in handling an emergency or an overdose of medication will have detrimental effects for a patient. Therefore, students need opportunities to learn where they can make patient care decisions and learn from the consequences. Using learning simulation methodologies, the risk of injury to patients can be minimised while allowing students the opportunity to practice without fear of harm. 

This case study discusses how an extended live-action simulation is delivered using a variety of technologies to enhance the simulation experience. These include the use of a computer-controlled high–fidelity simulation mannequin, video recorded observations, adaptive release of information in the LMS, web-based patient care modules, and blogging in the LMS.

Learning through extended medical simulation

Beginning as a pilot in 2009, and now offered to all third and fourth year graduate entry medical students, students participate in a week-long simulation as their only on-campus experience while they are on placements in hospital clinical settings. As part of the week-long series of activities, “learners experience an accurate, continuing simulation of a realistic clinical story from the likely future professional minds, interspersed with more traditional seminars and workshops raised by the simulation” (Rogers et al., p. 2). The goal of the simulation is to make learners aware of where there are gaps in their knowledge; this provides strong immediate motivation for them to attend to and engage with the related workshops and seminars (Rogers et al., 2014). A lecturer interviewed for this case study explains the importance of the simulation, 

It’s really their only opportunity to make decisions for themselves…they never really get to make their own decisions and then see the consequences. (Lecturer)

Students are randomly allocated to a clinical team of four to five students. One member is chosen to be the leader (registrar) while the others play the role of junior doctor (intern). In Year 3 of their program of study, the clinical teams manage one simulated patient over the week, while in Year 4, they manage a total of 8 simulated patients with interconnecting stories, in real time over the course of the week (Rogers et al., 2014). 

The Year 3 students manage a live, trained simulated patient, who has been in a traffic accident. During the week-long duration of the simulation, doctors order tests on the documentation they will use in hospital practice and results are returned in a realistic time after tests ordered. The simulated patient’s medical record is constructed including “medical charts, fluid orders and case notes as they would in a real clinical setting” (Rogers et al., 2014, p.3). As the simulation progresses, the simulated patient is played at times by a digital controlled, high-fidelity simulation mannequin while at other times the team facilitator provides information. Students work through various care decisions in their clinical team while students from other areas call in at various times to play their part in the wider story. Most of the patient care story is told in real-time but time lapses are built into the program to enable a wider story to be told over the week. 

Participating, observing and assessing the clinical practice are facilitators who progress the story through the week and provide feedback to students. Each team is allocated a facilitator who works with the students for the full duration of the week. The facilitator is an experienced practitioner who ensures the simulation follows the plan and also guides the students in the right direction by questioning students about the decision they make. A student commented about the importance of the simulation, 

I guess the other things that I found out is that knowing how you can do something doesn’t necessarily mean that you can actually do that when it comes to doing it. As we’ve found out, it sort of doesn’t work that way all of the time. So practice is very very good. (Student)

To aid in developing communication skills, professional actors are deployed to play the part of the simulated patient’s relative. At various times the actor is used to obtain feedback about the simulated patient’s progress thus testing the student’s ability to give feedback about the care of the patient. Sometimes the actor slips out of role to provide feedback to the students about how they have managed the doctor-relative communication process.

During the week, the simulated patient ‘unexpectedly’ becomes acutely unwell. Each team undertakes the management of this event in succession with the simulation mannequin. Each team is advised of a medical emergency and rushed to the simulated patient to perform an emergency procedure. Each team enters the room with the relative (professional actor) to provide emergency care for the simulated patient. They have to manage the emergency response and deal with the relative at the same time. A student explained that they appreciated the hands on experience, 

You actually pickup very little in the hospital by observing a resus [resuscitation] because…you don’t really have a role as a student…so often you are on the outskirts observing the situation…there is so much going on, you’re not paying attention to actually each individual’s role, so you’re not learning…you are just seeing in front of you…I think those are very different processes, seeing and doing, and that’s the advantage I think of the simulation. (Student)

The simulation is conducted with as much accuracy to real life processes as possible to ensure the students experience the full effect of the process. A lecturer interviewed for this case study commented, 

The key conceptual requirement, I think, is authenticity. It absolutely has to be as realistic and as authentic as you can make it in order for the students to suspend their disbelief and actually put themselves in there. It doesn’t work if they don’t. (Lecturer)

A student reported that they felt less fearful of making a mistake, 

It’s not a real patient so it gives you an opportunity to learn by mistakes and learn for next time but not have to worry about repercussions that you would face if it was over in a hospital and … an actual patient. (Student) 

The facilitator and the simulated mannequin computer controller observe what is happening from a separate observation room. The simulated patient vital statistics are managed on a computer screen as the clinical team progress through the emergency without the assistance of the facilitator. The routine of the event is previously determined to ensure the process occurs in a suitable timeframe. The whole event is video recorded by another observer for later discussion. The students are not aware of the type of medical emergency they will encounter. The students are informed at the beginning of the week that they will be recorded but with the stress of the medical emergency most students are surprised to find out they were recorded. The objective of the medical emergency is to put the students into a stressful medical emergency where they have to make quick decisions as a team about the simulated patient’s medical care. For most students, they have only observed what happens while on hospital clinical settings. A student commented on the unpredictable nature of the experience, 

But that’s the whole point…is to go into the morning and not know how the day is going to pan out. Because it sort of puts you on the spot. (Student) 

Teams are on-call over the week when one member receives an emergency message about the simulated patient’s health. As their response, the student needs to access especially designed in-house patient learning modules through the LMS to manage the simulated patient virtually. The lecturer explains, 

Things like the x-rays come up on the [learning management system] at that time to release at the right moment… [The learning management system] points the students to a module, which is how they do an interactive assessment of the patient. When they answer the first series of questions, they get more information according to their answers. (Lecturer)

Each morning the on-call team member reports back and explains their reasoning as justification for their clinical decisions. Students are required to complete online journals when they reflect on their experiences in simulation. The lecturer explains, 

They do 300 words a night and then at the end of the week they do 500 words on the Friday. (Lecturer) 

Students are recorded as part of the emergency event and that video is viewed at a debriefing and reflection feedback session later in the day. During the week, students attend workshops and seminars to develop new knowledge and skills that are identified as part of the simulation. At the end of the week, students participate in the wrap-up session where they can discuss the key decision points in the patient story to clarify and optimise their learning. A student commented on the effectiveness of the tool, 

I find the most effective learning I do is in the hospital with real patients. This is probably the closest you get outside of the hospitals. (Student)

During the week, other trainee medical students who can assist in the care of the simulated patient are incorporated into the simulation. The lecturer describes this as inter-professional learning where students learn to work with students from other medical areas. During the observed emergency event, a first year nursing student participated and at other times students from pharmacy have been involved. It is planned in the next round of scheduled simulations in 2015 that students from other medical disciplines will participate in the simulation. At this stage, the simulation is well supported and funded to continue into the future. Other medical schools from around Australia have expressed interest in this simulated approach to learning.

Why it worked

Enablers

There are a variety of factors that enabled the use of simulations in this case. This section attempts to highlight important factors that have emerged from the data or been observed by the researchers in compiling this case. The following factors are intended to provide guidance for other higher education institutions to assist in enabling TEL.

Supportive team approach: Multidisciplinary school support and approach for simulation. A whole school belief that the simulation experience benefits students of multiple disciplines and is an important part of learning. 

Realistic simulation space and minimised risk: Computer controlled mannequin, hospital space and actual medical equipment provide a realistic feel for the simulation. A multi-disciplinary approach, where students from many disciplines work together to simulate typical medical work team practices. The simulation is placed away from real practice where students can fail without real-life consequences. 

Interactive online learning to support practice: The LMS and the in-house developed patient learning modules support the delivery of information to the clinical teams. Data is submitted and automatically made available through the LMS. 

Affective dimensions of teaching and learning approach: The students are scheduled to participate in a medical scenario where there is a high possibility of failure. The experience is used to remind students of what they do not know in order to prepare for specialised learning. The second medical scenario is conducted where students are able to demonstrate their newly acquired learning with a successful outcome. The approach emphasises the affective dimensions of learning to improve the student experience.

Student confidence and participation: Students believed that the simulation helped them prepare for emergency situations where they were able to confidently make decisions regarding patient care. Students were able to prepare, watch, practice and reflect on where all processes were built in the assessment approach for the simulation. 

Challenges

There are several challenges in relation to the use of simulations. This section aims to highlight specific challenges that were reported by participants, or observed by the researchers, to have a direct implication for the enactment of the TEL and which may be relevant for other institutions to consider in deciding to use computer-based simulations.

Limitations to simulating reality: The simulation mannequin cannot offer the real feel, physiology, verbal responses and mental processing of a human being. In an emergency event, there are many physical complex signs that a human can physically display that a mannequin cannot. Validity issues relate to building scenarios that emulate real life practice that students may or may not have experienced while on work-integrated learning. The students only considered the simulation activities as valid when it was incorporated into assessment.

Dedicated space and cost of the simulation: A dedicated space is required for the simulation that enables students to participate in a realistic experience but allows for others to observe and/or manipulate the variables to control the simulation. There are considerable costs to set up and conduct the simulation, including the staff costs to manage, facilitate and perform the simulation, purchase high fidelity simulation mannequin, and the cost for setting up a dedicated hospital looking space. 

Student availability and simulation opportunities: The week of the simulation is the only week that each group of students is on campus for the year. The simulation needs to run successfully to ensure the students benefit from the experience. Due to the cost and time to set up for each simulation, the simulation scenario was repeated for each week. Reliance was placed on the students to not advise future students about the simulation scenario. 
What the research literature says

The use of simulations for learning is not new and has been used for decades in many disciplines including health. With the affordances of technology, simulations have been able to move from paper to screen and now, with gaming, they have moved into personalised, interactive, game experiences that are very realistic. Gaba (2004) defined simulation as a technique that uses real life experiences to enhance learning. The benefit of simulation is that it provides a safe learning environment for students to practice, where they are free to make mistakes, correct them, and improve the processes of care (Kenaszchuk, MacMillan, van Soeren, & Reeves, 2011). Simulation offers students the opportunity to put theory into practice in a simulated protected environment. 
For higher education, the 2014 Higher Education Edition of the NMC Horizon Report highlighted that games or gamification (defined to include simulations) have a two to three year time for adoption (Johnson, Adams Becker, Estrada & Freeman, 2014). The report suggests that “digital simulations are another method being used widely to reinforce conceptual applications in mock real world scenarios” (Johnson et al., 2014, p.43). Simulations provide,

These game-like environments [that] transform assignments into exciting challenges, reward students for dedication and efficiency and offer a space for leaders to naturally emerge… Educational gameplay has proven to foster engagement in critical thinking, creative problem-solving and teamwork – skills that lead to solutions for complex social and environmental dilemmas (p.42).

For simulation in medical studies, Okuda and colleagues (2009) reviewed more than 100 medical research papers on simulations to determine that medical simulations traditionally cover a “particular set of skills or the management of a particular condition and utilise short, isolated clinical scenarios or sometime disembodied part-task trainers” (Rogers et al., 2014, p. 2). This covers many core elements of being a doctor but is run in isolation of each other. 
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Figure 1:Triage Trainer – Two screens (Knight et al, 2010)

From another perspective of using gamification, Knight and colleagues (2010) found that a serious game Triage Trainer “demonstrated that serious gaming technology can be used to teach major incident triage, that it improves the accuracy of the triage process” (p. 1178). This game simulates a major incident where a bomb has exploded in a busy urban street and the player has to identify and assess a number of casualties (see left image in Figure 1) located around the scene. Players move through the game scene assessing casualties using a mouse. When all casualties have been prioritised, a summary of the results are shown (see right image in Figure 1). This simulation is a totally synthetic environment where players are motivated and engaged to complete the task. Due to the nature of the simulation scenario in this case study, and the investment required in setting up and running this scenario in a realistic physical format, there would not be many opportunities for students to participate in this type of experience. Therefore, synthetic simulations offer students the opportunity to participate in unusual scenarios that could not be simulated via the approach in this case. This area of serious gaming in health is increasing at a fast pace with over 432 games (including Triage Trainer) available on the Centre for Digital Games Research website (http://www.healthgamesresearch.org) (Note: this website is no longer being updated). There are many areas of health education that could benefit from the use of gamification.

A systematic review by Issenberg’s group (2012) identified the features of gaming that best facilitate learning to include: providing feedback; curriculum immigration; capturing clinical variation; and providing a controlled environment. Extended live action simulation was developed to entail all of these features to prepare the third and fourth year graduate entry students to be better doctors. 

Johannesson (2012) proposed an ‘onion model’ of layers showing the conditions for learning skills training though simulation. This model was developed for nursing but is applicable for medical students as well. The student is at the core with the condition for student learning including their motivation, confidence and the meaningfulness of learning. The next layer highlights what the student learns in the simulation from skills, how to perform, and professional behaviour. The next layer explains how the student learns by: preparing, watching, practicing, and reflecting. The next layer describes the conditions for learning starting with variation, realism, feedback and reflection. 
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Figure 2: The "onion model" of layers showing conditions for learning (Johannesson, 2012)

It is essential that students are allowed to learn in a safe environment where they can repeat practices to improve skills and knowledge. The environment needs to allow for active and independent learning with interactive multimedia and a simulation tool that is easy to use. The final layer talks about the physicality of learning where students learn to prepare for learning, see the anatomy, feel the resistance of performing medical procedures, and become aware of their performance ability. At the core is the individual student where the outer layer describes the educational support that enhances the learning process. This model provides a useful view of the enablers that facilitate learning from simulations. As a weakness, Johannesson’s model describes using multimedia to aid in delivering the simulation but multimedia is a limiting term when describing technology. As seen in the serious games work, perhaps a better way to describe this would be to use the term visual technologies, as this would accommodate multimedia through to serious games.
Moving forwards

Participant advice

The students advocated several key ‘methods of success’, that could be considered when thinking of using computer-based simulations:

New skill set - a new set of skills are required by lecturers to understand the affordances of computer-based simulation learning. 

Automate - use technology to automate the experience so that all students experience the same scenario.

Assessment - build assessment into the computer-based simulation activity. Assessment should include many aspects of the computer-based simulation and assess students on their work within the simulation scenario. Assessment should also include the affective experiences of the students. Experienced facilitators with suitable real life experience should make judgments about performance and use technology to capture the evidence for assessment.

Need a dedicated simulation space - a simulation environment that emulates real life practice to offer a more authentic learning experience.

Cost – consider the cost of setting up and then running the computer-based simulation.

Share simulation experiences - provide support to peers by sharing experiences. Publish research to build a knowledge base for computer-based simulations.

Institutions moving forward

· Institutions need to acknowledge that students need learning experiences that emulate their future workplaces; computer-based simulation can give students enhanced learning opportunities. Develop computer-based simulation scenarios that build in success and failure so that students get to experience the complexities of real life work environments. As in this case study, move students from failure to success to enhance the learning experience. Ensure students are supported through failure so there are no negative consequences. By developing physical and virtual computer based simulation learning spaces, students can feel safe to try without fear of the repercussions of failure. 

· Institutions need to create spaces that allow lecturers and other students to discuss, negotiate, and collaborate to enhance the learning experience. Run the simulation experience over a designated time that incorporates on and off campus activities.

· Develop potential in staff to teach using computer-based simulation. Implement a professional development approach where lecturers share their computer-based simulation teaching and learning experiences with other staff. Acknowledge that lecturers may need to attend conferences, or other professional development, to learn and share how computer-based simulation can be successfully implemented in higher education, this sharing of knowledge needs to be captured and presented in multiple forms of knowledge from simple documents to video explanations that can be easily found and viewed on a range of devices. These materials need to be designed in a way that caters for multiple types of users.

Resources for exploring

The following simulation examples are available. This list is not comprehensive as gaming/simulations are evolving at a fast pace. This list is not an endorsement, as each organisation needs to determine which site best meets their needs in terms of access requirements, cost and location.

	SICKO
	The Stanford University School of Medicine’s SICKO is a web-based simulation game in which students manage three virtual patients simultaneously and must make critical decisions in the operating room.

URL: go.nmc.org/sick

	World Trade Game
	Griffith University have developed a multiplayer online global trading game with a focus on economic and environmental impacts.

URL: go.nmc.org/wtgame

	SimSchool
	Curtin University has developed a virtual environment and trainee teachers are able to interact with simulated students.

URL: go.nmc.org/simschool

	Online Business Simulations
	Pedagogy, Assessment, Learning - 2013 OLT- Enhancing student learning outcomes with simulation-based pedagogies project with University of Queensland, Griffith University, La Trobe University, University of South Australia and the William Angliss Institute.

URL: http://www.bizsims.edu.au


Guides, Cases and Readings

The following resources from the NMC Horizon Report 2014 Higher Education Edition (Johnson, Adams-Becker, Estrada and Freeman, 2014) are recommended to further explore how gaming or simulations can be used in higher education.

· The power of gamification in higher education (Tara E. Buck, EdTech Magazine, 18, October, 2013. 
URL: go.nmc.org/awesome
· Gamification of Tertiary Courses: An exploratory study of learning and engagement (Varina Paisley, 30th Ascilite Conference, December 2013)

· The role of gamification and game-based learning in authentic assessment (Lincoln C. Wood et al., 36th HERDSA Annual International Conference, July 2013) 
URL: go.nmc.org/herdsa
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Case study 8. Enabling flexibility where and when learning occurs: learners becoming mobile 
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Summary

This case study describes how mobile technologies might be used to enhance learning.  Eligible first year students were given an iPad to assist their studies whilst completing a business degree.  Mobile technologies offer a number of advantages for students including: 

· Inexpensive and portable devices: students can use their own or a university-supplied iPad for learning.  Mobile devices are easy to carry around and contain students’ learning materials as well as useful learning apps.

· Flexibility of learning: The use of mobile devices in learning gives students a greater level of flexibility over where and when they learn. 

· Multimodal learning: A mobile technology such as the iPad caters for multiple learning styles through its ability to use visual, sound and touch screen attributes.  

· Implementation of a flexible learning strategy: iPads can be used flexibly by lecturers and students for learning activities.

· Support for trial: A project team, including the Dean (Learning and Teaching), the Program Director, blended learning staff, information services staff, and lecturers supported the trial.

Keywords

Mobile learning; mobile devices; tablet learning; real time learning; co-creating knowledge; iPad for learning

What worked?

Technology has increasingly transformed the way we work, live, learn and play, offering new opportunities, better tailoring to educational choices, and unprecedented access to services and resources.  With access to social media, online games, multimedia and cloud computing, mobile technologies have become a pervasive part of everyday life.

Pegrum, Oakley and Faulkner (2013) suggest that mobile learning is one of the fastest growth areas in the study of ICT in education as more students are using their mobile technologies for educational purposes.  Data from the 2014 Technology Outlook: Australian Tertiary Education 2013-2018 report supports this claim and suggests that,

“Smartphones and tablets have redefined what we mean by mobile computing, and in the past four to five years, apps have become a hotbed of development, resulting in a plethora of learning and productivity apps”. (Johnson, Adams Becker, Cummins, Freeman, Ifenthaler & Vardaxis, 2013, p.7)

Mobile learning, also known as mLearning, in which the learner is mobile, offers new opportunities for learning. Mobile technologies are much smaller, cheaper, lighter and more flexible than laptops or desktops computers.  With the number of educational apps growing daily, mobile technologies are changing how students learn.  This case study describes how the Business school at Griffith University has successfully run an iPad trial with a cohort of 80 students from one campus.  

Learning in business with iPads

Mobile computing is currently used by lecturers and students within the university but its use is largely ad-hoc and relies on the use of personally owned devices.  IPad trolleys are available to enable wider use of mobile devices but reliance is placed on lecturers to book the trolley for use in a lecture or a tutorial.  There are several problems with the current model including: too few devices to meet demand; concerns about the management of the devices while on loan (charging, loading of apps etc.) and importantly, a loss of spontaneity in the use of the devices if forward planning is required. In the iPad trial, all students in the Bachelor of Commerce and Bachelor of Business programs were issued a new iPad that later became their property if they remain enrolled after the HECS census date. The iPads were loaded with apps, which were seen as being important for supporting learning in the program’s curriculum, and allowed access to eBooks that enabled students to become mobile with their learning.

The Bachelor of Commerce and Bachelor of Business programs were selected for the following reasons:
· Small programs, thus making the pilot project both time and cost manageable;

· Undergraduate level, thus preparing students effectively for future employment;

· The campus programs are well advanced in terms of blended learning and would adapt relatively easily to the new technology;

· Ability to utilise eLearning resources developed for an online program and integrate them into the campus program;

· Expertise in blended learning available from four blended learning advisors, an educational designer, and a curriculum consultant;

· Flexibility for students’ access to learning resources required in professional degrees.  Students will be able to access resources online and offline when it is suitable for them – for example,  listen to the lectures and podcasts; participate in discussion boards, access quizzes and other online resources while commuting or from home;

· Efficiency in learning and teaching costs for the school and the students.  Extensive use of e-textbooks and online quizzes may lower costs of printing and will improve the university’s sustainability practices;

· Producing technology ready professionals;

· A coherent student experience of the program as a whole;

· Campus students have a low level of access to technology as the campus is located in an economically disadvantaged area; and

· Availability of government funding.

(Griffith University, 2012)

There were six courses included in the trial (See Table 1) and from the 2013, 108 students received an iPad (MacDonald, Brimble & Manning, 2014).

Expected outcomes for learning from the trial were: flexibility in learning; personalised learning; portability and options for constant connectivity; catalyst for classroom participation; collaboration; versatility of applications; ease of use; and integrated learning experience (Griffith University, 2012).  By providing iPads for students, the university could move some way towards making learning equitable for all students. Moreover, the iPad offers students with disabilities assistive technology (for example, voiceover apps for students with vision impairment).  

This project was intended to “provide the flexibility of access to learning resources, lectures and tutorials via online means on a mobile device for students from degrees that combine work and study” (Griffith University, 2012, p. 8).  Using the learning technologies available at the university, the aim was to utilise the tools provided by the LMS including Blackboard Mobile, lecture capture, Collaborate (a virtual classroom), e-textbooks and other course specific tools, such as financial calculators and financial news for courses in finance.  To be able to use the iPad successfully, the students needed to sign up for an iTunes account and agree to purchase any apps suggested by the lecturers.  The students needed to manage their iPad but support was available to help them for example, downloading and using apps.

Most of the students that participated in the trial owned single or multiple devices including a desktop (70%), laptop (80%), light mobile device such as an iPad, Netbook or Kindle (30%) and an internet-enabled mobile phone (90%) (Griffith University, 2013).  Once the study commenced, the students reported that their usage of their laptop or desktop declined as more of their computing tasks could be completed more easily on the iPad.  When students were asked what they were using their iPad for they responded: 

· Accessing lecture notes

· Checking emails

· Writing study notes

· Accessing the university website

· Playing music

· Playing games

· Accessing social media

· Accessing cloud storage (Dropbox)

· Reading e-books

· Accessing app MyAccountingLab

· Presentation app (Prezi)

· Accessing marketing quiz

The students reported that they did not extensively use their iPad for learning for all of their courses as there were students in their classes that were not eligible to receive an iPad because they were second year students.  One student commented on the distribution of iPads in their classes, 

The lecturers would ask, ‘How many of you students have iPads and how many don’t?’, and it was seriously half, half in the class. (Student)

To aid in classes where there were ineligible students, a pool of ten iPads were made available for staff to checkout for classes.  In many cases though, these iPads were not used, as it was difficult to arrange access to the pool, sometimes the iPads had been customised for a particular class and did not load or function as expected. Therefore, those students without an iPad tended to use their own devices, including pen and paper to complete the tasks that were intended to be completed on an iPad.

The students were very critical of the eBooks as, on purchasing them, they found that they had to resort to the paper based version because the eBooks were difficult to operate (highlighting and making notes), the publisher had a time release period on access (i.e. a year) or there were economic reasons (for example reselling the book to recoup the cost or changing courses, the e-book was unused and unable to be refunded).    

A second major issue raised by students in the trial was where they could print while on campus (Griffith University, 2013).  Students were not able to print directly from their iPads using the WiFi printing network offered at the university.  If they wanted to print they had to use other multi-tasked approaches to be able to print, for example, loading the iPad document to Dropbox, opening it on a university desktop, and then printing.

Students explained that they used their iPads to check student email more frequently both on and off campus.  The iPad was useful for referring to course materials during lectures and for accessing the LMS on a regular basis. Though students highlighted that the iPad was distracting in lectures because students were using them to play games in lectures and “would forget to turn off the sound” (Griffith University, 2013, p. 7).  Students were also distracted when using the iPad to access social media,

“If you sit in a lecture at the back of the row, and look forward and see what everyone is on, it’s Facebook.” (Student)

Most lecturers involved in the trial were given their iPads up to five months before their teaching with iPads commenced and this is a significant contributing factor in the success of the trial.  Staff identified differing approaches to integrate the iPad into their courses including: course specific apps; online quizzes; and use of an iPad for assessment.  Staff identified a major problem in that not all students in their classes would have the university-supplied iPad. This caused a rethink in the integration approach especially for assessment purposes.

Staff also noted the problem with eBooks as publishers did not have student friendly pricing schedules that encouraged students to purchase learning materials.  It was also difficult in using textbooks for assessment, as there were students that did not purchase the textbook in either form - digital or paper based.  This also meant that students who did not purchase eBooks/textbook were more than likely not going to purchase apps unless they were free.

Staff appreciated the level of support available for the trial and the support from the blended learning advisor, who was project managing the project, was critical to ensure the success of the project.  Staff were hesitant to suggest that the iPads were having an impact on outcomes except in saying that they suited the demographics and that students were able to use mobile technologies.

Staff agreed with the student concern over the number of iPads in the class and that some students felt disappointed because they were not eligible for the trial.  Staff realised there were loan iPads but did not find these helpful as they had to be returned after each use and they could not be customised for that course.  Some of the ineligible students that were in the class included ‘critical ones’ who had failed the course in their previous attempt.  

These students, in the convenor’s opinion, were already struggling with the material (having already failed) and upon re-enrolling, were then excluded from something, which the University was saying would be beneficial. (Griffith University, 2013)
Staff also agreed with students in that the iPad were distracting students from learning as they were not using them for university-related activities during lectures and tutorials and this was distracting them and other students around them.  A lecturer suggested that maybe the students could have an induction where the appropriate use of the iPads was explained.  Another staff member suggested that some students were not aware of how to set up and iTunes account and so the induction should take them through the process when they receive their iPad.  Support was given for students to explain how to set-up and use the iPad but not many students participated and therefore reliance was placed on the lecturer staff to lead the students through this process.

Staff found that some of the apps they recommended were unreliable for students and they did not have the time to demonstrate apps in lectures or tutorials.  As the students were unwilling to buy apps the staff felt they were limited in the apps and the functionality they provided to get the greatest benefits from using iPads. Staff felt that the time needed to familiarise themselves with the iPad was not excessive but encouraging or endorsing technology use did not help in their career progression.  One staff member highlighted a change in their teaching approach as they were able to move more around the room whilst teaching.  Staff saw students using their iPad constructively for assessment during tutorials.  

For one course (Money, Banking and Finance) the lecturer developed an interactive iBook with a range of teaching and learning resources (lecture slides, tutorial questions, videos, images and web links).  Students were able to access the iBook on the iPad, which meant they were using their iPads more than other students.  Student feedback reflected that the students were using the iPads on a regular basis (4/5) and they believed they were useful in learning (4.3/5).  Only two students in this course did not have an iPad (their own or university supplied).  Student evaluation feedback from this course included the following comments from students,

The way the lecturer set out all the lectures and tutorials. The structure of learning.

The iStudy was very helpful and easy to understand iStudies were really helpful, also the relevant news Clips each lecture. Content was also often related to real life which made it interesting. (Student Evaluation Course feedback)

Table 1: Student course evaluation data from 2011 to 2013
	
	2011
	2012
	2013

	Course
	Overall I am satisfied with the quality of this course

	Accounting Principles
	4.5
	3.9
	4.3

	Intro to Financial Planning
	3.4
	4.4
	3.2

	Money, Banking & Finance
	4.5
	4.3
	4.2

	Economics for Decision Making
	3.6
	4.3
	4.1

	Introduction to Marketing
	-
	3.9
	4.3

	Management Concepts
	-
	3.5
	3.5


For the other courses there was no mention of the iPad trial in the student evaluation feedback.  In looking at the evaluation data for all of the courses, as displayed in Table 1, from the response assessing overall student satisfaction with the course, there is no significant difference to highlight an improvement because of using iPads.  This highlights that introducing technology does not necessarily improve the student experience, even when students perceive that technology to be of benefit to their studies.  In the Money, Banking and Finance course, the students indicated that they were using the iPads and this was beneficial, but the overall satisfaction decreased over the three-year duration, although it remained high in comparison to the other business courses participating in the iPad trial.  Other factors that could contribute to the scores include changes in lecturers, the use of sessional staff, and that the students were first year and therefore not familiar with the usual (non-iPad) approach to teaching. 

In terms of student enrolment and performance, Table 2 shows the class size, mean mark and percentage of students who passed, failed or other (which represents students who did not sit supplementary, deferred exams or failed).  The results show increases and decreases in student enrolment over the three-year period.  Only four of the subjects are mandatory – Introduction to Financial Planning, Introduction to Marketing, Accounting Principles, and Management Concepts – and, for these subjects, there was a strong growth in enrolments by 2013.  The mean mark decreased over the three-year duration for all subjects but for most subjects there was an increase in the middle year.  A number of the courses had no change in convenor and/or assessment approach and, for these courses; the overall change in mean had noticeably decreased.  All subjects showed a large number of students that were on pass or below with no significant change that could be attributed to the iPad trial.  From this data for these students it may be suggested that:
· The inclusion of the iPad into the subject may not have increased the number of students that enrolled in the subject.

· The iPad may not have caused a change in the mean mark for the students.

· The iPad may not have had an impacted of the number of students that passed or failed the subject.

The courses in this case study are offered on a campus in a low socio-economic location with many of the students from the local area and this may reflect a limited background in commerce subjects for the students prior to starting university however, it could be suggested that the iPad trial may have helped the students in their learning as the overall failure and dropout rate has decreased.  As shown in Table 2, most classes have increased in size from 2011 to 2013, the mean mark has remained the same and the percentage of students that are “pass” or “lower level” has fluctuated over the years 2011 to 2013.

Table 2: Class size, class mean and percentage of students pass, fail or other 2011 -2013

	Course
	Class size by year
	Mean mark by year
	Total % Pass, Fail or Other by year

	
	2011
	2012
	2013
	2011
	2012
	2013
	2011
	2012
	2013

	Accounting Principles
	61
	64
	97
	64
	61
	62
	43
	59
	56

	Intro to Financial Planning
	54
	44
	36
	64
	56
	62
	56
	72
	43

	Money, Banking and Finance
	51
	50
	41
	61
	63
	56
	53
	55
	71

	Economics for Decision Making
	60
	80
	91
	59
	59
	56
	63
	60
	63

	Introduction to Marketing
	20
	45
	65
	64
	60
	56
	46
	65
	57

	Management Concepts
	55
	59
	74
	58
	65
	52
	61
	35
	73


It is planned that the iPad trial will continue into the future where there will be an effort to encourage more students and staff to participate in the evaluation activities with the goal of collecting more data to be able to better evaluate the trial.  More work is needed to assist staff in incorporating the iPad into the curriculum because an “ad-hoc approach to the integration of technology still exists with some courses lacking any real integration of iPads in the curriculum” (Griffith University, 2013, p. 18).  To overcome the printing issues, more work will be done to investigate AirPrint capabilities for the campus.  Lecturers will be asked to review eTextbook/eBook versions to determine suitability for students and will be asked to approach publishers with feedback to improve the functionality with eBooks.

Why it worked

Enablers

There are a variety of factors that enabled mobile learning in this case. This section attempts to highlight important factors that have emerged from the data or have been observed by the researchers in compiling this case. The following factors are intended to provide guidance for other higher education institutions to assist in enabling TEL.

University supplied technology devices: The iPad caters for visual, sound and touch screen attributes which cater for multiple learning styles.  The iPad is portable – it is able to store all learning materials with many apps to assist in learning; has a longer battery life than laptops and is physically light and easily carried around on and off campus. Eligible students were supplied the device when they enrolled in the two Business bachelors programs.

Student motivation: As ownership of the iPad was transferred to the student after the census date, students were motivated to care for the iPads. Additionally, students can save on printing or purchasing learning materials or textbooks.

Applications: The iPad's built-in App Store provides students with a wide array of free and inexpensive educational applications that can supplement learning materials.  Some were preloaded and discussed with students while others were recommended.  Students were free to explore, purchase, and download any new apps that could be used to assist in their learning.  

Enthusiastic staff making changes to the learning and teaching approach: The staff who volunteered to participate were highly motivated to use iPads for teaching and learning.  For example, a staff member created an interactive iBook to encourage students to use the iPad, while others found apps that could be used for teaching and learning. The iPad trial allowed lecturers to rewrite learning materials to incorporate the use of the iPad.  The iPad was used to connect to the LMS to allow students to undertake quizzes to obtain instant feedback.

Project team, training and funding support: Central to the success was the project team support, including leadership such as the Dean (Learning and Teaching) and the Program Director, blended learning staff, information services staff, and lecturers.  Important support also included training for staff on using iPads and for use with Apple TV.  A project specific website was developed for the iPad trial and was accessible by students and staff. Funding support was needed to allow the purchase of the iPads over multiple years.  Funding also enabled the purchase of Apple TV devices and installation into multiple rooms on the campus.
Challenges

There are several challenges in relation to the use of an iPad for mobile learning.  This section aims to highlight specific challenges that were reported by participants or observed by the researchers to have a direct implication for the enactment of the TEL and which may be relevant for other institutions to consider in deciding to adopt a mobile learning approach.

University cost, infrastructure and interoperability: There is continuing cost to purchase devices; maintain applications; ensure the professional development of staff.  In terms of interoperability there is the consideration of compatibility with the LMS, compatibility with a variety of devices and lecture/tutorial room systems. In terms of infrastructure issues of consideration include WiFi availability and connectivity within lecture theatres/tutorial rooms to cater for increased volume of students using mobile devices; access to power points to recharge iPads or recharging stations that are easily accessible on campus.  

Student experience issues: A student commented that in one of their courses, half the students were ineligible to use the class iPads, as they were in their second year of study; this made delivering the class difficult because the lecturer needed to consider the considerable number of students that did not have an iPad. Students may not have used Apple technology previously and in particular they may not have an iTunes account.
Learning material cost: Although eTextbooks were recommended, students ended up buying paper copies of textbooks as the eTextbook pricing was dependent on timed access or factored as an addition to buying the paper version. eTextbooks aren’t able to be resold to recoup some of the initial cost unlike paper versions.  It is difficult or impossible to transfer purchased content between devices. 

Staff motivation to redesign approaches: Staff may resist changing existing practices with the increase in workload to set up the course for mobile learning. The curriculum must be redesigned to incorporate the use of the mobile technology.  Face-to-face and online materials needs to be redesigned to suit the mobile technology and then tested to ensure compatibility for the students.

What the research literature says

In 2010, the iPad was first released to the market in the USA (Pope & Kerris, 2010) and in a little over six months from introduction, over 250 000 Australians owned an iPad (Colley, 2010).  With the size, and more affordable price, the opportunities for learning with mobile technologies within higher educational contexts have never been more attractive.  Mobile technologies can be repurposed for education for both teaching and learning (Traxler, 2010). Mobile technologies allow students to learn anywhere and anytime with multimodal interaction, facilitated by visual, sound and touch attributes that cater for any learning style (Klopfer, Squire & Jenkins, 2002).  Students are looking for “more efficient and cost effective ways to take notes, create and access textbooks and personalised resources as well as communicate with peers and teachers” (MacDonald, Brimble & Manning, 2014, p.1).  They offer new opportunities for teaching and learning as: mobility of teaching and learning in different environments, between topics, disciplines and contexts; portable means that teaching and learning are extended to other informal spaces; and participating where learning is not one-way from lecturer to student but can be constructed together in person and virtually (Wang, Wiesemes & Gibbons, 2012).

Prior to the release of the iPad the research on mobile technologies focused on the use of laptops (Cismaru & Cismaru, 2011; Kay & Lauricella, 2011a, 2011b; Percival & Percival, 2009).  Goral (2011) suggested the main advantages of using tablet technologies was “using software applications to enhance creativity and critical thinking, using digital texts and readings which lead to substantial cost savings for students, and encourage greater interaction among students and faculty (Mang & Wardley, 2012, p.303).  Other reported projects include Seton Hill University and long Island University iPad trials (Kaya, 2010) and Stanford University iPad in the School of Medicine (Keller, 2011).  Mang et al. (2012) report that the benefits include reduction in paper use and also that students were using eBooks as a cheaper option than the textbook.  In contrast to these positive findings, Fischman and Keller (2011) reported that trials at Stanford University and at University of Notre Dame had been unsuccessful as the students were not comfortable with the technology and reverted to using their laptops for some of the reasons described by Mang et al. (2012) such as the keyboard for typing, writing or drawing with a finger on the screen.  

In Mang and Wardley’s (2012) project, 47 iPads were loaned to students for use over the summer semester course.  Prior to the course, none of the students had owned an iPad before the trial.  To ensure the iPads were used for lecturer purposes, many tasks were designed to be completed on the iPad.  The students used the devices for lecture note annotating as lecture notes were prepared in a format to encourage students to use the device to add notes including drawing graphs.  To assist students, the lecturers pre-selected the apps that they encouraged students to use and modelled the use in class.  They also prepared electronic publication documents (ePub) that allowed a variety of media to be embedded which the students could annotate.  Readings were set with PDF versions available for use on the iPad that students could access in class, search on the spot and use quizzes to check for understanding.  The lecturers noted that the use of iPads enhanced the face-to-face interaction between students themselves and with their lecturers.  Students were able to share their notes (photographed written notes or prepared electronically) with other students via the learning management system.  They offered the following suggestions when integrating tablets into the classroom.

1. Know everything about the tablet operating system

2. Decide early on how you would like to use the tablet in your class

3. Ensure that you work closely with you institutions information technology department

4. Make the tablet an integral component of your class

5. Describe the features and benefits on the first day

6. Carefully consider how to distribute the tablets

In an early review of mobile technologies for learning, Naismith, Sharples, Vavoula and Lonsdale (2004) suggested that the implications for learners, teachers and developers cover five key issues: context; mobility; learning over time; informality; and ownership.  Unlike student participation in classes, any number of students can participate virtually with their mobile devices in or outside of class.  From quizzes to searching the Internet and accessing learning materials through a website, the use of mobile technologies can change the approach for teaching and learning.  They suggest that there are context concerns in collecting data about the student use of the mobile technology in order to personalise the experience particularly in that there are ethical issues concerning the collection of student data.  Mobility suggests that learning can occur anywhere at anytime and implies learning outside of the classroom environment and therefore away from the control of the teacher.  On the flip side students are able to use their mobile devices to link to activities outside of the classroom that may not be related to the curriculum.  Mobile devices enable students to capture, organise and reflect on learning.  As students are informally using their mobile devices there is a fear that they may abandon them when use becomes widespread.  Finally the authors suggest that ownership of the mobile device is a prerequisite for engagement, as students have a sense of belonging and commitment to exploring and using the device.

The Mobile Learning Devices Pilot project at La Trobe University (Riddle, Jelly & Saeed, 2013), where mini iPads were given to 103 students, noted that students had concerns with eBooks and textbooks.  One student noted that only one in three of their fellow students owned the textbook and most have never accessed the eBook because the eBook was bundled into the price of buying the textbook. This study highlighted the importance of reviewing eBooks prior to recommending use as textbooks by students.  

In another iPad trial at Bond University (Kinash, Brand, Mathew & Kordyban, 2011; Kinash, Brand & Mathew, 2012), 135 students participated in a project where each student was allocated an iPad for two weeks over a semester.  The students were free to use the iPad as they pleased with the project team but the iPads were preloaded with an electronic copy of the textbook and an app to access the learning management system.  Of these 135 students, 96 percent  of them bought a mobile to classes with 73 percent being internet enabled, 48 percent  bought a laptop and only 4 percent bought a tablet (some students brought multiple devices).  Data was collected from questionnaires; focus groups and the iPads were reviewed to check for downloaded apps.  The students reported that they used the iPads for checking the learning management system, browsing the internet, checking emails and reading blogs.  For non-learning activities they reported playing games, internet shopping and social networking.  In summary they found that students “did not demand mobile learning and were in fact mostly neutral about the experience…they did not perceive a notable improvement to their learning” (Kinash et al., 2012, p.651).  They noted that students did not oppose mobile learning but were neutral in providing feedback in its use for learning.  

An Australian study of iPad use in Victoria schools in 2011 (DEECD, n.d., p.1) concluded that “quality of teaching, combined with purposeful and effective use of the ICT contributes to improved learning”.  Jamieson-Proctor, Redmond, Zagami, Albion and Twining (2014), in a study of iPad use at three separate schools, confirmed the issues of working with mobile technologies requiring a comprehensive view including: provision of technology; network options; funding; management; professional development; and pupil and teacher roles (Twining, 2013).  

Kinash et al. (2012) suggest that mobile technology-based learning research has focused on the technology and needs to move to a learning focus.  Pegrum, Oakley and Faulkner (2013) suggest that technology will be emphasised at the expense of pedagogy and content.  This is in line with the more global change on teaching in higher education from the concept of teaching to that of learning where student analytics drive decision-making (Stiles, Jones & Paradkar, 2011).  Stiles et al. (2011) advocate that this is a move from skills, capacities and best practice of teaching to a focus on student learning looking at student performance data or assessing the skills for a successful career (Barrie, Ginns & Prosser, 2005).  Biggs and Tang (2007) describe this as a change from the input factor of teaching to the output factor of learning. 
Moving forwards
Participant advice

From this case study, the following key ‘methods of success’ could be considered when thinking of using mobile technologies:

Implement a coherent whole of project approach - the decision to adopt mobile learning should incorporate many factors including: funding model; evaluation and purchase of mobile technology; redevelopment of the curriculum; identification of suitable learning materials; timetabling compatibility; training and support for staff and students; and the collection of evaluation data.  

Provision of technology and interoperability – it is important to identify the parties who supply the technology and those who own the technology. University-supplied technologies provide an equitable option for all students, but a clear message is that students need to own the technology to create a sense of commitment to using it for learning.  There is the complementary need to factor in damage and/or replacement issues. While the LMS is regularly being updated/upgraded with new technologies offered in each new release, access to the LMS has to be possible from any type of mobile device which students might use. 

Consider student need and preferences for devices - most students have access to a variety of their own personal mobile technologies and therefore may not need a university-supplied device.  For mobile devices, students need an account to be able to purchase and download apps (even if the app is free).  Ensure students are aware of the need for an account and explain the process to establish the account. 

New staff capabilities - a new set of skills is required to understand how mobile technologies can be used for teaching and learning.  It might be preferable to recruit staff who volunteer to participate in the program rather than prescribe change to staff who might be resistant to adopt the mobile devices.  Training and support should be offered to assist staff in adopting new practices, and there should be an acknowledgement of an initial increase in workload to set up the course.   
Institutions moving forward

· The benefit of university-supplied devices needs to be explored by institutions to determine the best approach for the university, school, subject and their students. If using iPads, then access for Apple technology for printing and presenting needs to be made available for lecturer and student use in any teaching and learning facility.

· Develop potential in staff to teach using mobile technologies.  Acknowledge that lecturers may need to attend conferences or other professional development to learn and share how mobile technologies can be successfully implemented in higher education. The university needs to implement a sharing practice, professional development approach where lecturers have the opportunity to share their mobile technology teaching and learning experiences with other staff within their school and across the university. That sharing needs to be captured and presented in multiple forms of knowledge from simple documents to video explanations that can be easily found and viewed on a range of devices. These materials need to be designed in a way to cater for multiple types of users.
Resources for exploring

The following resources are recommended to further explore how iPads have been used in higher education:

Australian examples
· In 2011, hundreds of first-year science students at the University of Adelaide were given a free Apple iPad as its campus became the first in Australia to develop a curriculum based on the tablet devices. Between 650 and 700 students received the electronic tablet when they enrolled as part of a long-term program aimed at enhancing learning and phasing out textbooks. Students were entitled to keep the iPads provided they were still enrolled after the census date.

· In Victoria, the state government announced plans to buy 500 iPads for trials after the iPad launched in late May 2010. Those devices have made their way into seven schools in the state. In 2010 alone the investment of more than $150 million in information communication technology in schools was made by the Victorian government so that students stay up-to-date with the digital age.
· At Macquarie University about 60 students enrolled in a bridging course in music were involved in a study using e-books on the iPad platform, with the primary purpose of providing assistive technology for students with a disability. 

International examples
· In the US, Reed College conducted an iPad trial in 2010 in a Political Science course, providing ubiquitous access to learning resources and peer interaction. The study reported that students were more engaged in their program and the learning experience was improved through integrated multimedia content, the use of various applications, and a more efficient use of classroom time. Available here, https://www.reed.edu/cis/about/ipad_pilot/Reed_ipad_report.pdf
· Oklahoma State University began a pilot iPad program in 2010, with students (in certain courses offered by the School of Media and Strategic Communications and the Spears School of Business) receiving iPads to use with those courses. No outcomes have been reported from the trial to date.

· More recently, the Illinois Institute of Technology launched an initiative providing all commencing undergraduates (about 550 students) with an iPad to use as a technological enhancement to the curriculum.

· George Fox University, have given a MacBook to incoming students for several years, they now offer students a choice between a MacBook or an iPad.

· North Carolina State University libraries announced in spring 2010 that it acquired 30 iPads to offer students and faculty for four-hour loans as part of the school's Technology Lending Service. Demand was immediate and widespread. 

· Long Island University (a private regional university) has adopted iPads in its curriculum. Its students are looking for a cost-effective education without having to leave home. The Long Island University’s immense deployment of 6,000 iPads to students and faculty has made it the leader among universities in the USA.
· Seton Hill University's "An iPad for Everyone" is part of the university's Griffin Technology Advantage Program. Announced just as the first iPads were beginning to ship, all full-time students who commenced their studies in 2010 were supplied with iPads.
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Case study 9. Enhancing courses: online technologies for managing, collaborating, reviewing and assessing student learning 
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Summary

This case study describes an undergraduate course and a postgraduate course that were redesigned from a traditional face-to-face model of teaching to become two online learning courses. 

· Online learning is delivered through the learning management system (LMS) but incorporates social media and embedded links to other resources available through the Internet.

· Student feedback from both models has indicated that the move to an online model of delivery has improved student learning.

· Evidence from both courses has highlighted how the online learning model has been adapted for each cohort of students.

Keywords

Online learning; blended learning; hybrid learning; distance learning; learning management system; higher education

What worked?

This case study outlines the successful use of online learning to enhance the educational experience of both undergraduate and postgraduate law students.  The case focuses on two law courses that have used different models of online learning to enhance course delivery.  

The thought around teaching and learning with technology has changed with the introduction of purpose-built technology for education. This change has allowed an alternative view on how teaching and learning is delivered.  This means that face-to-face learning can move to more flexible virtual models where students and lecturers are not restricted by time and place.  In this case, the online learning model is possible due to technology affordances including learning management systems, such as BlackBoard and Moodle.  Online learning offers students the opportunity to engage when and where they want, rather than attending a prescribed place at an allocated time.  This new virtual approach has enhanced the types of teaching and learning opportunities available to educators. 
In this technology enhanced learning (TEL) case, the use of online learning has improved student experiences, (reflected in their feedback), and outcomes, (reflected in their results), and also demonstrated more efficient teaching and course management practices. The case study discusses a mixture of delivery modes, teaching approaches and learning styles used in these two courses.  Advances in technology have provided new opportunities for law lecturers to design and deliver their courses in ways that support and enhance their role, the students’ cognitive experiences and the learning environment.  The focus of this TEL case study is how the technology has been used in two different scenarios; namely, one course offers on-campus study and one course offers off-campus study.
Differing modes of online teaching and learning in Law

In this case the on-campus online model evolved as a consequence of professional reflection, feedback from students, and the changing nature of the LMS.  The off-campus online model evolved because of a need to remain competitive in a small, postgraduate market.  This process of change has enabled these lecturers to move from primarily face-to-face teaching and learning approach and (through the use of the LMS) to deliver online models.  The two courses described here are recognised as leading the move towards online learning within the law school and both courses have repeatedly received a high-level of student evaluation results and feedback.  

To understand the important features of an online course we used the Quality Matters Rubric Standards 5th edition (Quality Matters, 2014), framework to assess the quality on learning programs in higher education.  Both courses were reviewed according to 43 standards, across eight key areas (See Appendix 1).  Both courses have included many of the elements that likely result in a quality outcome for students.  As the two courses are using the standard university-wide approved course profile system and LMS, many of the quality features prescribed by the rubric are standard inclusions in both courses.  Both are missing 1.7, where there was no mention of the minimum technical skills required by the learner.  A search of the university website made no mention of the minimum technical skills for study at the university.  For 1.3, the on-campus online course included details about equity, diversity and tolerance in operating in an online environment, which was not found in the off-campus online course.   
Case 1: Model 1 – On campus/Online - 300 undergraduate students on two campuses

This course has evolved from face-to-face to a blended or hybrid design of face-to-face and online.  Students attend weekly lectures and a scheduled workshop; they also access the LMS for all learning content and to extend their face-to-face work.  Lectures and workshops are repeated on two campuses but the content for both is available through the one course available on the LMS.  

The course includes a variety of learning resources and activities, including: YouTube and media clips; audio-visual aids; informal and formal group work- including worksheets, surveys, quizzes, games and competitions; and discussions that invite students to connect with the course content in different ways and to actively apply their knowledge in class.  The students enjoyed how the course was presented because it engaged them with the material,

 I find it to be quite interactive, it's really engaging. She has mini quizzes and things that embeds everything into my mind. (Undergraduate Student)

The students noted an appreciation for the way the course had been structured and they explained how it helped with learning,

I find with everything, just out of all the courses, this is the most broken up into different types of media, format, and stuff like that.  Just because it is quite a content-based course, it makes it a bit easier to absorb. (Undergraduate Student)
The face-to-face lectures are recorded and can be accessed online through the LMS.  For the benefits of students who listen via the recording, the lecturer repeats student questions before answering them, provides online versions of all materials, and invites students to contact via email/phone with any queries.  Students who used the recorded lecture as a substitute for attendance, commented that they felt that the lecturer had used the lecture recording effectively to reflect what had happened in the lecture, something that many lecturers had not done in their experience,

I am in the final semester of my degree and this is the ONLY course I have had where the lecturer consistently and diligently ensured those listening at home did not miss out. (SET 2013)

Students that could not attend face-to-face were not disadvantaged,

I like the fact that there are lots of different back ups with technology. If you can't make it along to a workshop, you can get the recap from listening to that.  It provides flexibility, if you can't make it on the scene. (Undergraduate Student)

For some students it was a way for them to improve their learning,

I've been doing it now weekly. I find, I've been trying to be a better student, catch up somewhat. Yeah, going back weekly and listening to it again, especially, when she explains cases, it sticks more and I remember it.  (Undergraduate Student)

The LMS system captures all relevant information for learning and this enables the students to learn anywhere at any time with the opportunity to revisit their learning.  A lecturer commented,

I’m looking at the analytics and how they’re using the lecture capture and how they’re using the recorded versions. Looking at that together what I can see is that there is a very significant group of students who are not using it as some substitute for coming to class. They’re using it as a backup so they might listen to a lecture again. They certainly listen to the workshop captures again. (Lecturer)

The move to online learning was explained for two reasons; firstly, because of what the LMS offered and secondly to better prepare students for learning.  The LMS enables lecturers to continually review, seek support and enhance the learning materials.  To prepare students for learning, quizzes are set up in the LMS to prepare students for the lectures and workshops.  A student commented,

This is good and bad. I like how the assessments split up, so that it's not 70% exam and then something else, something small. I like that you've got a lot of chances to make marks. But, at the same time, it's kind of bad. Because every week you're, "oh my god, do I have something due? It's both good and bad”. (Undergraduate Student)

A lecturer interviewed for this case study explained how student results have improved because of the move to online course delivery.  Over a five-year period the class average has moved from 61 percent in 2009 to 75 percent  in 2013.  Student evaluation scores have moved as well, from 6.3/7 (90 percent) in 2009 to 4.9/5 (98 percent) in 2013.  The pattern of student evaluation of course data from 2011 to 2013 indicated positive student ratings for both assessment related items, ranging from 4.2 to 4.6/5 and from 4.1 to 4.6/5, with response rates of 32–51 percent.

Case 2: Model 2 – Off Campus, Online - 70 post graduate students 

The students complete this graduate certificate program to enable them to work as immigration consultants. There are only four universities around Australia that are accredited to offer this program and of these, only two offer the course fully online. This course was first offered face-to-face with a move to off-campus, online in the last two years.  With this change, there has been an increase in the number of the students enrolled in the course with students located anywhere in Australia, 

These guys aren't lawyers. They're coming from all different disciplines, so, we've essentially got to train them to be able to find law, read law, interpret law, apply law ... all in the space of the first four weeks, so then they can act like a migration lawyer would act and represent their migration clients. (Lecturer)

The program was redesigned in the following ways: 

· Online course designed in modules, which are released on a weekly basis. 

· The students have a timetable that they follow with a participation task due at the start of each week.

· They have a range of different sorts of activities; sometimes a WebQuest, sometimes an extra video that they need to watch prior to virtual lectures.

· They complete automatically marked quizzes, which they can complete over and over again until they are confident with their learning. 

· Each week a checklist is posted indicating what is to be completed by the end of the week.

· Virtual lectures are run when there is need.  Sessions are recorded and available on the learning management system.

The path for learning is shown in a ‘Learning map’ (an example is shown in the image on the first page).  A lecturer, interviewed for this case, explained the purpose of the learning map, 

[It] essentially tells them what activities they’ve got to get through that week. So they've got to watch the video, read the study guide on this, browse this particular website, read this, read this study guide, read this, take the quiz. It's just a very basic ... we don't check this, so they can mark off what they've done (using a checklist in the learning management system), and they can click on that and it takes them directly to it. (Lecturer)

The course is run over a six-week period with multiple units in each course and concludes with a registration exam.  

The drivers for the changes were twofold: to maintain a competitive advantage by being one of two universities offering this course fully online; and the desire by lecturers to keep students engaged in the course (the course is very content heavy with hundreds of pages to read each week). The LMS was used to support course management activities including: announcements; general communication; assessment submission; assessment marking; assessment feedback; results feedback; and group management. 

Apart from scheduled virtual lectures, learning could occur at a time convenient to the students.  In the fully online course, a cohort of students wanted more online real-time lectures. With the introduction to online learning, lecturers were concerned that students would not attend lectures when running a combined online model. One student commented on the flexible nature of the course, 

It provides a flexible way for students, no matter full-time or part-time, to study at home and interaction between the lecturer and students. Time can be flexible too since the lectures are recorded. Students can watch and listen to the lecture later if they cannot arrange to attend the live lecture. (Student)

Another student reflected on the availability of the learning materials, 

The flexible way it was delivered such that you have access to all the materials you would need, the way one could communicate with other students, lecturers, and the way you could participate in live lectures and listen to them later on if you miss them. I could feel like I am physically present in the lecture theatre. (Student)
The student experience was reflected in the student feedback and student evaluation of the course.  A student explained what they liked about the course highlighting that they did not have any technological problems, 

I like the way different features like the Collaborate sessions, discussion boards, etc work in simulating an actual classroom kind of atmosphere. I also like the fact that most of the information that we need for each area is available at a mouse click, and the lecturers are also just an email away. (Postgraduate student)

Table 1 presents information for the question “Overall I am satisfied with the quality of this course”.  Students were required to select an option on a 5-part Likert scale from “Strongly disagree” to “Strongly agree”.  

Table 1: Student evaluation scores 2010 and 2014


	Student evaluation - Course

Q1 Student satisfaction
	2010
	2014

	
	SCORE
	RESPONSE RATE
	NUMBER ENROLLED
	SCORE
	RESPONSE RATE
	NUMBER ENROLLED

	Course 1
	3.5
	22%
	18
	4.4
	61%
	61

	Course 2
	3.5
	24%
	17
	4.0
	65%
	63

	Course 3
	3.6
	25%
	20
	4.4
	66%
	59

	Course 4
	3.3
	40%
	20
	4.4
	64%
	56


In the score, “Response Rate” and “Number Enrolled” clearly show the improvement in student satisfaction from 2010 to 2014. The number of students enrolled in the course has increased significantly with triple the number of enrolments in 2014. 

Why it worked

Enablers

There were a variety of factors that enabled learning in these two courses.  This section attempts to highlight important factors that have emerged from the data, or have been observed by the researchers in compiling this case.  The following factors provide guidance for other higher education institutions in enabling TEL.

On campus infrastructure and use of the LMS: The university wireless infrastructure has proved robust enough to cope with an increasing number of students accessing and using the learning management system on and off campus. The university has implemented an LMS with a variety of functionality designed to aid in teaching and learning; they have also incorporated blended learning online and in-person support for lecturers and students in using the LMS functionality.

Student confidence in using the LMS and their own devices: Students are confident in the use of the LMS. They are also using their own devices to access the LMS.
Lecturer use of the LMS and online learning: The teaching team is motivated to use the LMS for teaching and learning. Feedback obtained from students has led to changes in how the course is delivered.  

Challenges

There are several challenges that can be discussed in relation to online course delivery. 

This section aims to highlight specific challenges that were reported by participants or observed by the researchers to have a direct implication for the enactment of the TEL and which may be relevant for other institutions to consider in deciding to use differing models of online course delivery.

Capabilities and use of technologies by lecturers: Students discussed how online learning was inconsistent across schools; in that some lecturers use the LMS functionality and other lecturers use minimal functionality. Lecturers highlighted the time required to create and manage online resources in the LMS, and also mentioned that there was limited experience of using the LMS within the school. The lecturers explained that there was limited support to help in preparing to use the LMS or communicating new functionalities in the LMS, additionally, the internal cost for support in developing resources was too high. A lecturer voiced concern that well-developed online learning course design and implementation was not respected in the promotion process.
Interoperability of technologies: Some students highlighted problems with the compatibility and capability of the LMS when used on different devices. 

Lecture recording quality issues: Students raised concerns on the quality of the lecture recording system where:

· Lecturers pause the recording during lecture (to present material they don’t want recorded, discuss sensitive issues or benefit students that are able to attend in person);

· Lecturers use other devices in the lecture theatre is not captured on the recording (e.g. whiteboard);

· Lecturers are not confident in using technology; and

· Lecturers do not use the microphone effectively to ensure their voices are heard on the recording.  
What the research literature says

Online learning is not new and has been described by a variety of terms including blended learning, e-learning, virtual learning and distance learning (Torrisi-Steele, 2011).  The common element in their definition is that teaching and learning can occur online. With roots often located in distance learning, there has been a surge of education technologies designed to be able to create virtual learning environments that teachers and students can access over the Internet.  

Roblyer and Doering (2014) include a list of the ‘top ten ways to support distance learning’ in their chapter on distance teaching and learning and the role of the internet.  They list ten sources where the characteristics revolve around: access; communication; interaction and multiplicity.  Online learning can enable greater communication between lecturers and students both on an individual level and across the student population. An online model can also enable increased interaction between students, and between students and the teaching team, with less interaction occurring face-to-face. Online learning also allows teaching and learning from multiple sources where lectures can be recorded and displayed online; links to online videos can be added; and access to websites can be provided that include valuable learning materials, games or discussion.  

Roblyer and Doering (2014) provide a summary of the research on distance learning where they have elaborated on five themes that influence the effectiveness of distance learning.  The first theme questions the effectiveness of online learning as opposed to face-to-face learning.  The United States Department of Education (2010) completed a meta-analysis review of online learning that provided evidence that online students performed better than face-to-face students.  They don’t “attribute this gain in learning outcomes to technology alone…to a combination and variety of contextual, pedagogical and technological interventions” (Roblyer & Doering, 2014, p. 229).  Larson and Sung (2009) found that students perceived blended and online learning as more motivating in comparing the three modes (blended, online and face-to-face) with asynchronous style of distance learning showing the greatest gains (Bernard et al., 2009; Offir, Lev & Bezaled, 2008).  This is possible because students were able to access their learning materials from anywhere at anytime that suited them, though Pittenger and Doering (2010) found that this type of students had the highest dropout rate.  By contrast, in this TEL, the lecturers explained that there was not a significant dropout rate in Law as the undergraduate course was compulsory and the postgraduate course was only offered online at two universities so the majority of students were highly motivated to complete the program.

The second theme highlighted the importance of course quality.  Roblyer and Doering (2014) suggest that the most successful courses have: high interaction; instructor and other support throughout the course; and minimal technical problems.  DiPerro (2010) conducted research with K-12 virtual school teachers and found that increased interaction had a direct effect on student engagement and a more positive learning experience for them.  This appears to resonate with the students in these courses who were required to engage in the content because of the topic (law requires reading of large volumes of text) and the change in assessment practices utilising the technological affordances of online quizzes (whether for assessment or not) and participation tasks to prepare students for learning.  One lecturer commented on student engagement in class, 

Then I also moved in the last two years to having an online quiz because it became apparent that they weren’t preparing … keeping up with work. When we got to the workshops and I’m sitting there with a mute group in front of me. (Lecturer)

To support students, the lecturers interviewed for this case study noted that they use announcements delivered via email to advise of important information and to keep students on task.  For the on-campus course, students are able to interact and seek support at lectures and workshops and the lecturers provide workshop summaries via video accessible from the LMS.  For off-campus students, the lecturers implement participation tasks as part of the assessment,

We had to find a way to keep them really engaged for that 20 hours a week, and get them not to just open the materials... So we tried to put in all of these other activities that would force them to participate, thus the participation tasks. (Lecturer)

Both lecturers use interactive weekly hyperlinked tables that show the work that should be completed by students and when assessment is required.  The off-campus course uses Learning Maps to guide students through the modules/learning units.

To minimise technology issues, both courses include significant help materials and links to university support for students to understand how to use the LMS, submit assessments and access the online materials (either to attend virtual live lectures or view recorded lectures).  Students commented that they are able to use their own technology for accessing the learning materials.  Some students commented that they have not experienced any technology problems while completing their studies.

The third theme focuses on the learner and their preparedness for learning.  Roblyer and Doering (2014) suggest that there is mixed evidence on learner effectiveness to predict success but say it may be a combination of factors including beliefs, responsibility, self-organisation, technological skills and access.  The literature focuses on the success in P-12 and there is little literature concerning undergraduate and postgraduate students; however, we suspect that the K-12 literature holds true in this context as well.

The fourth theme focuses on the instructor.  Roblyer and Doering (2014, p. 230) suggest there are six characteristics that a good distance (online) educator must have:

· Course planning and organisational skills specific to distance environments

· Verbal and nonverbal presentation skills specific to distance learning situations

· Ability to involve and coordinate student activities among several sites

· Communication and classroom organisational skills

· Collaborative work with others to produce effective courses

· Ability to use questioning strategies

Fish and Wickersham (2009) warn that this skillset is more advanced than what is normally required in face-to-face teaching.  Both lecturers in this TEL have used their planning and organisation skills to understand the pace and amount of work that students can complete online either on-campus or off-campus.  The lecturers are experienced in using the LMS for recording lectures and presenting virtual online lectures/presentation, they are also able to engage the students in the online materials to prepare them for face-to-face workshops (on-campus) and assessment (on and off campus).  The lecturers are able to link to other websites and solve technological problems of accessing these secure websites, they also have excellent communication skills to be able to deliver face-to-face lectures, virtual lectures, recorded workshops, and make regular announcement to engage the students. The lecturers work with teaching team peers to develop their courses and are able to mentor members of their teaching team to participate in the online learning experience to ensure they are consistent in approaches to teaching and learning.  

The final theme discussed the cost effectiveness of distance learning.  Roblyer and Doering (2014) explain cost in terms of technology, transmission, maintenance, infrastructure, production, support and personnel and cost more effective when used more and across more courses.  Most universities have moved to using an LMS and a search of the Australasian Society for Computers in Learning in Tertiary Education (ASCILITE) annual conference proceedings and the Australasian Journal of Educational Technology (AJET) indicates ample evidence of completed research concerning Australian universities using a variety of LMS.  The implementation of LMS and associated technologies to support teaching and learning have come at significant cost to universities.  These large systems are maintained and supported by professional, but non-teaching information technology staff.  They have developed learning materials to aid lecturers and students in using them and follow a dedicated process of continually upgrading them but are not always best placed to know current teaching best practice.  

There remains a lack of literature on higher education online learning for both on and off campus contexts.  A significant amount of the literature has focused on K-12 education with a distance education focus.  Although the messages communicated in this research are relevant in understanding the implication of online learning, a significant difference occurs in relation to the student (their age, motivation; and access to technological tools) to aid in their learning.  More research is needed to understand online teaching and learning in higher education.

Moving forwards

Participant advice

The students advocated several key ‘methods of success’ that could be considered when thinking of online course offering. 

Use the LMS for teaching - use the LMS to make announcements (shared via email) to advise of important information.  Add resources to the LMS, but keep file sizes small and simple in design so that students can access from any device.  Review content and resources each year to ensure they remain current.  Make resources ‘year generic’ so that they can be used over multiple years.  Use assessment tools in the LMS to display details of all assessment, capture assessment and to provide grades when completed.

Use the LMS for learning - students are familiar with the LMS as a tool offered by the university.  Lecturers need to add resources that enable students to better learn important concepts, including the provision of detailed assessment feedback through the LMS, it is also beneficial to consider lecture recording tools that enable visual presentation for learning (e.g. workshop summaries, video recordings of difficult concepts).  Lecturers should also consider the use of collaboration tools to encourage students to participate in group work and pose questions on discussion boards.  Students should be encouraged to use the learning management system to seek answers to questions or post questions to be answered, teachers could also consider creating a “Frequently Asked Question” available on the LMS. Students should also be encouraged to submit their assessments via the LMS. 
For on-campus use an incremental approach in moving to online - transition overtime to an online teaching and learning model.

For off-campus redesign the course to be fully online - the course must be designed to be fully online and depending on student need, virtual lectures/workshops can be run to support students.

Encourage the teaching team to participate - ensure all members of the teaching team can access the LMS.  Encourage participation in answering questions via the FAQ or discussion boards.  Use the online grading tools to assess student work, enter grades and feedback and moderate assessment results.

Seek and respond to student feedback - seek feedback from students and implement changes in response to feedback.

Seek and give support - seek help when implementing new LMS functionality.  Provide support to peers by sharing experience.

Review use of lecture recording - review how the lecture recording is captured, and modify teaching behaviour to ensure all relevant information is captured for students that will need to review or can’t attend.

Institutions moving forward

· To encourage the move to online teaching and learning, the university needs to develop a policy that explains the online teaching and learning approach that is to be adopted by the university.  This policy must support an incremental approach for the move to online or redesigning courses to be fully online.  The policy needs to include statements that explain the minimum LMS functionality required at varying stages for the incremental approach.  The goal of this policy is to move the university to an online teaching and learning approach that is delivered either on-campus or off-campus, and acknowledges that students want a greater level of flexibility in their learning. 

· There needs to be a development of consistent practices for the use of the LMS within schools and across the university. Students need access to the LMS on campus using their own devices, therefore universities need to cater for large numbers of students accessing the LMS on campus. The university needs to provide support for lecturers in the use of the LMS; support needs to be within school to help in developing discipline specific approaches and a generic ‘whole-of’ university approach.

· The university needs to implement a professional development approach where lecturers have the opportunity to share their LMS teaching and learning experiences with other staff within their school and across the university.  That sharing needs to be captured and presented in multiple forms of knowledge from simple documents to video explanations that can be easily found and viewed on multiple devices.  This material needs to be designed in a way that caters for multiple types of users and those with differing impairments. The university needs to raise the importance of teaching and learning by recognising and rewarding staff that are realising the full potential of online learning.  
Resources for exploring

The following list includes a range of available LMS. The list is not comprehensive and does not mean to suggest endorsement. Each of the systems needs to be evaluated for the particular needs of the university: Blackboard, Moodle, Desire2Learn, Instructure, Edmodo, SumTotal Systems, Skillsoft, Cornerstone, Schoology (Dunn, 2012).
Guides, Cases and Readings

The following resources from the NMC Horizon Report 2014 Higher Education Edition (Johnson, Adams-Becker, Estrada and Freeman, 2014) are recommended to further online learning in higher education.

· After setback, Online courses are rethought – Tamar Lewin, The New York Times, 11 December 2013. URL: go.nmc.org/setb
· Blended learning: College classrooms of the future – The Huffington Post, 16 July 2013. URL: go.nmc.org/colcla
· Is blended learning the best of both worlds? – Online Learning Insights, 17 January 2013. URL: go.nmc.org/blen
· A new way of learning: The impact of hybrid distance education on student performance – Rosa Vivanco, George Mason University, accessed 18 December 2014) URL: go.nmc.org/neww
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Appendix 1 - Comparisons between the two online courses included in this case study.
	Component
	Model 1 – On campus/Online
	Model 2 – Off campus/Online

	1. Course overview and introduction

	1.1 Instructions to get started
	Getting started guide
	Getting started guide

	1.2 Learners introduced to purpose of course
	Course profile
	Course profile

	1.3 Etiquette expectations clearly stated
	Law school equity, diversity and tolerance Powerpoint in Week 1
	

	1.4 University policy links
	Course profile
	Course profile

	1.5 Minimum technology requirements stated
	
	Course profile – “Students are required to have reliable internet access with bandwidth sufficient to support online Classroom.  Students will also require webcam and microphone.”

	1.6 Prerequisite knowledge clearly stated
	Course profile
	Course profile

	1.7 Minimum technical skills of the learner clearly stated
	
	

	1.8 Self-introduction of instructor appropriate and online
	Staff information webpage
	Staff information webpage

	1.9 Learners are asked to introduce themselves
	
	Learners asked to post on discussion board

	2. Learning objectives

	2.1 The course objectives establish the foundation
	Course profile
	Course profile

	2.2 Outcomes that are measurable and consistent
	Course profile
	Course profile

	2.3 All learning objectives are stated clearly
	Course profile
	Course profile

	2.4 Relationship between learning objectives and activities clearly stated
	Course profile
	Course profile

	2.5 Suit the level of the course
	Course profile
	Course profile

	3. Assessment and measurement

	3.1 Assessment measure objectives
	Course profile
	Course profile

	3.2 Grading policy clearly stated
	Course profile
	Course profile

	3.3 Criteria for grading
	Attached document explaining assessment requirements with criteria matrix
	Attached document explaining assessment requirements with criteria listed

	3.4 Assessment sequenced, varied and suited
	Course profile/LMS

Presentation – in any format (in person or digital)

Online Quiz

Exam
	Course profile/LMS

Quizzes (not included in grade)

Participation tasks (Upload documents)

Short response assignment

Exam (Online)

	3.5 Learners can track progress
	Mark centre
	Mark centre

	4. Resources and materials

	4.1 Instructional materials contribute to objectives
	Course profile
	Course profile

	4.2 Purpose and how to be used are explained
	Hyperlinked table
	Welcome and introduction document

Hyperlinked table

Learning map for each module

	4.3 Appropriately cited
	In various attachments for the week
	Modules

	4.4 Current
	2014
	2014

	4.5 Variety
	Examples: PowerPoint, Word documents, pdf readings, lecture recordings, media clips, poll, quiz

Multiple items for each week (1-13)
	Examples: PowerPoint, Word documents, pdf readings, YouTube, recorded lectures 

	4.6 Distinction between required and optional
	All required
	Extra material marked as Extend and highlighted in green on learning map

	5. Learner engagement

	5.1 Activities promote achievement of objectives
	Online poll, online quizzes

Weekly media clip
	Quizzes for each module

Participation tasks for each module

	5.2 Opportunities for interaction
	Group presentation

Groups formed using group functionality in the LMS
	Discussion board 

	5.3 Instructor expectation in class and for assessment feedback are stated
	Announcements

LMS page for each assessment with doc attachment
	Announcements

Learning map for each module

Expectation for the amount of work and assessment are clearly stated

	5.4 Requirements for learner interaction are clearly stated
	Group presentation
	Participation tasks are submitted for assessment

Students asked to post questions on LMS discussion board

	6. Course technology

	6.1 Tools support objectives
	Course profile
	Course profile

	6.2 Promote learner engagement and active learning
	Announcements

Online poll and quizzes

Twitter feed

Hyperlinked weekly course content webpage

Discussion board used to advertise for group members
	Announcements

Quizzes

Instruction on how to join Facebook group

Hyperlinked weekly plan



	6.3 Course readily available
	University semester timetable

Course offered in LMS
	University semester timetable

Course offered in LMS

	6.4 Current
	2014
	2014

	6.5 Privacy policy links
	Course profile
	Course profile

	7. Learner support

	7.1 Technical support details
	Course profile/LMS FAQ question/answer
	FAQ question/answer

	7.2 Accessibility policy and services
	Course profile
	Course profile

	7.3 University support services
	Course profile
	Course profile

	7.4 University student services
	Course profile
	Course profile

	8. Accessibility

	8.1 Course navigation ease of use
	Welcome/Getting started/How to page/Hyperlinked weekly table/ LMS Tools webpage
	Welcome and introduction document/Hyperlinked weekly plan/ Links to LMS help

	8.2 Information about accessibility of technologies
	University LMS Help webpage
	University LMS Help webpage

	8.3 Alternative means of access for diverse learners
	Course profile
	Course profile

	8.4 Readability
	Internet tools to access LMS
	Internet tools to access LMS

	8.5 Multimedia ease of use
	Lecture recordings and workshop recaps (Echo360)

PowerPoint presentations
	YouTube video

Lecture recordings (Collaborate)

PowerPoint presentations


Case study 10. Connecting, communicating and learning through social networking sites
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Summary

Students are using Facebook to enhance their learning and to connect with other students in their courses and across cohorts.

· Social Networking Sites (SNS) provide the students with tools: SNS enable students to ‘friend’ other students (even if they only know them virtually); join groups; communicate with individuals or whole groups; and share resources.  SNS enable students to catch up on learning when they have missed lectures/workshops.  

· SNS enable students to pose questions: Questions are posted on the SNS group when they don’t understand the course content.  The answers come from many students as a response.

· SNS group management: Students have set up groups but they don’t want their lecturers as members. However, if groups are set up by lecturers, they are willing to participate.

· SNS enable students to connect with peers beyond university: Students are able to connect with students for social and lecturer purposes during their studies.

Keywords

Social Networking Sites; student learning; connecting; communicating

What worked?

This case study describes how students have used Facebook to connect with other students, and, once connected, they are able to communicate, and use this SNS as a tool to help in their learning.  In the examples described in this case, students have set up their own Facebook groups for group work, courses, and across year level or degree cohorts.  The students interviewed for this case explained how Facebook groups were created and have been managed; how groups have provided a platform that students can post questions to and check for answers; and how their formation of the groups have permitted attachments to be shared with group members.  
What are Social Networking Sites (SNS)?
Most readers will be familiar with SNS, such as Facebook, however, the terminology around social media, social networking services, and social networks are clarified for use in this case study.  SNS have been grouped under the umbrella term of “social media” but they should not be conflated with social media, because social media incorporates much more than what SNS can deliver.  Kaplan and Haenlein (2010) define social media as “a group of Internet-based applications that build on the ideological and technological foundations of Web 2.0, and that allow the creation and exchange of User Generated Content” (p. 61). SNS encompasses these features of social media. Ellison and Boyd (2013) provide a more precise definition that highlight the features most important for social media,

A social network site is a networked communication platform in which participants 1) have uniquely identifiable profiles that consist of user-supplied content, content provided by other users, and/or system-level data; 2) can publically articulate connections that can be viewed and traversed by others; and 3) can consume, produce, and/or interact with streams of user-generated content provided by their connections on the site (p. 158).

Facebook is purportedly the world’s largest social network with over 1.23 billion monthly users (one sixth of the world’s population) (ABC News, 2014).  Furthermore, it has been reported that in Australia there are nine million daily users of Facebook and of those, 7.3 million log on via a mobile device (ABC News, 2014).  Research suggests that Facebook has become an increasingly important component of students’ university experience.  Therefore, it is not surprising that a large proportion of students in this project reported using SNS, particularly Facebook.
Facebook is often used in higher education as a means for students to connect and communicate with each other and to reap the academic benefits of using Facebook for learning.  The challenge for universities is that Facebook allows students to connect and communicate in a new, uncontrolled, third learning space, in addition to the university-led and lecturer-led learning spaces.  Universities thus need to provide adequate bandwidth access for a large number of students who want to access SNS while on the university campus.  This is changing the technology requirements for university students with the move away from university supplied, controlled and managed technology to a situation where students bring their own devices and technology that they want to use as part of their learning experience.  Many social media tools, including Facebook, offer new opportunities for the way students work while studying at university.  This case describes how students at one university have used Facebook to help in their learning. 

Student use of Facebook

Students were invited to participate in focus groups to further explore the Technology Enabled Learning (TEL) identified in this project.  On multiple occasions, students referred to Facebook as an important technology that they were using for connecting with other students, communicating lecturer-related information with other students and helping with their learning.
A tool for connecting
It was reported that Facebook networks between students often begin by meeting other students in class or other events where Facebook is chosen as a tool for connecting.  Students are encouraged to join the Facebook groups using their own personal profile where students initially ‘friend’ each other. However, with the introduction of group functionality, students are now able to join groups.  In addition to individual connections, it is evident that most students in the focus groups are part of, or know about, Facebook ‘groups’ which may be just small groups or a whole cohort of students.

The other one [Facebook group], for the Nathan campus, it was sort of like the whole first years. (Law student)

The students explained that they can ‘friend’ each other to share personal information but the majority of the time they use Facebook groups to connect with other students.  The groups are created and managed by peers with application to the group requiring approval before becoming a member.  Generally, larger groups are created for year cohorts and smaller groups are created for subject or group work.  Larger cohort groups have a longer life that may continue beyond graduation; while smaller groups may only exist for a semester or a particular assessment.  Facebook group functionality allows groups to be created from Facebook friends or to be formed within a wider university group using the university email address as an identifier.  There is a separation between wall posting and group posting where group postings are only made available to group members. Students do not need to know the person they are giving help to, or receiving help from, with many groups functioning where the members of the group have never met in person.
A tool for communicating
Students described how they were using Facebook for communicating with other students while completing their studies on and off campus.  

 “I needed to communicate ...so I needed something to keep in contact with everyone” (Engineering student)

Facebook allows students to be instantly updated and students were able to share information with other students by posting a message on the group,

 “You get an alert on your phone straight away when someone sends you a message or posts in the group.  It's really convenient just to have.” (Law student)

“It's just a way to have a universal communication with everyone at the click of a button and it goes all out to people's phones and we can receive it.” (Law student)

Student communication includes notification when assessment is available, changes to lecture times, and general information about the course.  Students are using Facebook to organise social events or to check on the status of their peers when they are absent.
A tool for learning
Students shared many examples of how Facebook is helping in learning, from sharing details of assessment to helping understand important concepts.  The students use Facebook to help each other complete assessment by sharing information, 

She told me that if there are any assignments, or there are any things, like we all help out with each other and we actually send links to each and every student, so we can share resources, we discuss everything on Facebook. (Engineering student)

Students also use Facebook groups to ask questions of the group to explain and further explore important concepts,

I really don't understand…can someone explain it to me, and then one person pops up and somebody else throws something and somebody else gives you an analogy. (Law student)

Facebook enables students to collaborate during group work, 

Because we have to do a media presentation, which is group work, …Any articles we find, we'll add it on our Facebook chat and draft copies will go on Facebook through the messaging app. (Law student)

Although one lecturer provides functionality in the learning management system to enable group collaboration, the students use Facebook as their preferred place for collaborating,

She set up links through the [LMS] website so we could send information to and from each other. Obviously we can't ever discuss it in there [the LMS]. We use Facebook all the time and just helped communications when we're not all together.” (Law student)

Students also note that Facebook is used to share what is presented in the lecture when the students cannot attend.  They are able to notify other students that they are unable to attend and can then request other students to capture important information presented or discussed in the lecture. Students commented that in some cases the lecturer has the ability to stop the recording (for material or a discussion they don’t want on the recording) or they were not experienced in using the recording equipment and therefore inadvertently part of the lecture was not recorded, for example not speaking clearly into the microphone.

Facebook enabled students to connect with other students, communicate easily and enhance their learning by sharing information or asking questions thereby increasing their affective and cognitive engagement in their studies.
Why it worked

Enablers

There are a variety of factors that have enabled Facebook to support high levels of student learning in the higher education environment.  This section attempts to highlight important factors that have emerged from the data, or been observed by the researchers, in compiling this case.  The following factors are intended to provide guidance for other higher education institutions to assist in enabling TEL.

Student initiated and managed: In this case, students created and managed their own Facebook groups. They were able to share with each other the Facebook groups that were available and remove themselves from groups when they wanted to. Students are also using their own devices to access Facebook. 

Availability and ease of access to SNS: Facebook is free to join and easily accessible using a variety of devices.  The university wireless infrastructure was robust enough to be able to handle an increasing number of students using multiple devices to access Facebook.  Access to Facebook was enabled through the university IT infrastructure.

New third learning space: Facebook enables students to learn on the move, away from university or at home.  As a third learning space, Facebook groups are not managed, controlled or accessible by the university or academic staff.    

Challenges

There are several challenges in relation to Facebook use at university. 

This section highlights specific challenges that were reported by participants or observed by the researchers to have a direct implication for the enactment of the TEL and which may be relevant for other institutions to consider in deciding whether to support the use of Facebook for teaching and learning.

Facebook not integrative with the LMS: Facebook does not integrate with the learning management system.  It is likely that students are using Facebook because the university supplied learning management system or other Web 2.0 tools do not offer the same functionality.

Facebook is uncontrolled third space learning: Facebook is beyond the regulation and control of the university as it is learning that takes place outside the normal learning environment. 
Facebook can be distracting: Students also highlighted that Facebook was interesting but could be distracting.  Students suggested that Facebook was not used in lectures as students considered Facebook a distraction to them and others around them.
Student Facebook use is inconsistent: Not all students have a Facebook account or want to use it for learning.

Staff Facebook use is inconsistent: In terms of lecturers’ use of Facebook, the students explained how some lecturers were using Facebook as a core part of their course. In engineering, some of the students explained that they have received negative messages from lecturers about the use of Facebook and were advised not to use it for learning.  Some students expressed concern about ‘friending’ lecturers on Facebook.

What the research literature says

Many studies have suggested that university students have become increasingly more frequent users of Facebook with the following statistics since 2007 reported in the research:

· 95% of students reported by Mori (2007)

· 76% of students at a UK university reported in Selwyn (2007; 2009)

· 92% of students at a UK university reported by Madge, Meek, Wellens and Hooley (2009)

· 93% of students at Griffith University reported by Irwin, Ball, Desbrow and Leveritt (2012) 

· 90% of students at a UK university reported by Prescott, Wilson and Becket (2013)

· 77% of students at three Australian universities reported by Gosper, Malfroy and McKenzie (2013)

It is not surprising that large numbers of students are using Facebook for academic purposes.

Madge, Meek, Wellens and Hooley (2009) suggest that Facebook was used by students for educational purposes to “informally discuss academic work…46% of respondents stated they used Facebook to informally discuss academic work with other students on a daily or weekly basis” (p.149).  Selwyn (2007; 2009) in examining over 68 000 wall postings of UK university students over an 18-week research period, found only 4% (2 496) of the posts related to their studies or academic aspects of the university experience.  In that small number of academic-related postings, he suggested that students were:

1. Recounting and reflecting on the university experience

2. Exchanging practical information

3. Exchanging academic information

4. Displaying supplication and/or disengagement

5. Participating in ‘banter’ (exchange of humour and nonsense)

Consistent with the findings reported by Madge et al. (2009) and Selwyn (2007: 2009), students in this case discussed how they have used Facebook for academic purposes.  However, unlike Madge and Selwyn, this study did not look at students’ Facebook accounts to determine how they were using Facebook. Facebook groups only display content to other members of the group and, as these posts are separate to wall postings, group postings may offer more relevance in researching student Facebook use. 

Vivian, Barnes, Geer, and Wood (2014), in a similar study of 70 Australian students’ Facebook postings over a two-week period, found that students were posting a range of academic-related posts on their Facebook walls.  These authors suggest that students who were not posting publically may have been using private Facebook applications to communicate with their university friend network to discuss academic matters.  These private communications were beyond the researchers’ access.  Vivian et al. (2014) found that students were using Facebook in a range of ways:

1. Doing work/procrastinating/motivation + emotional support (46%)

2. Content + exams/assessment + resources + course and tutorials + grades + university schedule + time and meetings + university, system or staff (37%)

3. Checking peer progress + communication + seeking help (9%)

4. University social + holidays and breaks (7%)

5. Career (2%)
The students in this case reported that they were using Facebook in line with items 1, 2 and 3.  As this case was self-reported data via a focus group it is likely that all five would be evident in Facebook group postings.  
Goodband, Solomon, Samuels, Lawson, and Bhakta (2012) discussed the importance of student power and control over Facebook in a case study of mathematics students at a UK university. They suggest that Facebook use is “more complex and ambiguous than might be anticipated…[as] Facebook is only one means by which students communicate with each other” (p. 248).   They also found that “Facebook appears primarily to strengthen and solidify pre-existing bonds between offline friendship groups” (p.248).  The students who participated in our research supported this idea.  It was clear when talking with various groups that their bonds were stronger because of using Facebook to connect, communicate and learn.

Ellison and Boyd (2013) suggest the rise in popularity of SNS stems from the “desire to communicate and share content” (p. 159) and view this as the key SNS driver, as members want to communicate “one-to-many and one-to-one, synchronous and asynchronous, textual and media-based” (p. 159) in a public or private capacity.  They suggest that what makes social media popular is using it to “collaborate, share information, and socialise” (p.160).  This was also emphasised by the students interviewed for this case, students shared how they used and valued Facebook because they could post or respond at anytime to individuals or the whole group during learning episodes or anytime afterwards.  The students mentioned that they did not need instant answers to questions but could pose questions with a goal of checking back later to review any responses and continue the discussion.
Goodband, Solomon, Samuels, Lawson, and Bhakta (2012) suggested that groups provided students with “a public medium for a discourse of resistance to authority in general” (p. 248).  This unregulated communication channel can have a large impact on the success or failure of the course.  Parr (2014), citing Steele-Davies, indicates that “this can actually have a massive effect on the performance of the [student] cohort…if the wrong students set up [the most popular] group, and that’s the one everyone goes on, the amount of control they have…is massive” (p.2).  This is a real risk for any subject or course as students have a very simple technology that can amplify their concerns/problems within a course or a whole cohort.    

Souleles (2012), in a study of undergraduate graphic design students, suggested that students have mixed feeling about their lecturers using Facebook.  One group “expressed resistance to any notion of teachers using Facebook” (p. 249) where another group were “enthusiastic about the prospect of teachers embedding Facebook use in teaching and learning” (p. 249).  Karl and Peluchette (2011) caution lecturers against using Facebook because the students “would feel nervous, worried, suspicious and concerned if they received a friend request from a professor…it is not appropriate for faculty to initiate such requests” (p. 220).  It appears that students have mixed feeling about using Facebook for teaching but as groups have been used in this case the need to friend (and sharing of wall postings) may not be needed as lecturers can establish groups for teaching purposes, thereby keeping the private wall postings away from teaching and learning. 

Madge et al. (2009) and Selwyn stressed that Facebook could be considered a distraction from learning.  Madge et al (2009) found that “25% of respondents felt their academic work was often or very often affected by the amount of time they spent on Facebook” (p.149) saying that it was a distraction to their academic studies.  Selwyn (2007; 2009) found that most of the educational discussion he noted in the posts were “post hoc critiquing of learning experiences and events…instance of supplication and moral support with regards to assessment or learning, or the promotion of oneself as academically incompetent and/or disengaged” (p.170).  These findings suggest that keeping up to date with all postings would be a time consuming process and a distraction from academic studies.  

Moving forwards

Participant advice

The students advocated several key ‘methods of success’, that could be considered when thinking of using SNS for teaching and learning. 

Encourage students to establish Facebook groups for learning - groups for subject or cohorts can be created as a means of connection, communication and collaboration.

Encourage students to participate in using Facebook for learning - explain how Facebook groups can be used to connect with peers and seek help from other students.

Develop and communicate a SNS policy - to ensure students and staff are aware of the ethical and appropriate use of SNS for teaching and learning. 

Explore using SNS with the teaching team - decide on the appropriate use of SNS for teaching and learning.

Institutions moving forward

· Students are going to continue to use SNS for connecting, communicating and learning as they offer functionality that is not available in the current offering of LMS. Universities need to cater for large numbers of students accessing SNS on campus, particularly as students will generally be using their own devices. An option may be for universities to lobby LMS organisations to provide a collaborative and communication functionality within the LMS.

· The university needs to develop and communicate an SNS policy that explains how SNS are to be used by the university (for example, student recruitment, marketing, communication and teaching/learning) and for staff and student use. The university also needs to implement sharing practice sessions where lecturers have the opportunity to share their SNS teaching and learning experiences with other staff.

Resources for exploring

In addition to Facebook, there are many SNS available. Wikipedia, for example, provides a list of SNS: http://en.wikipedia.org/wiki/List_of_social_networking_websites - and this list provides a description and focus for each SNS, the date launched, approximate number of registered users, and the status of registration.

According to eBiz (see http://www.ebizmba.com/articles/social-networking-websites), the 15 most popular SNS as at January 2015 were: Facebook, Twitter, LinkedIn, Pinterest, Google+, Tumblr, Instagram, VK, Flickr, Vine, Meetup, Tagged, Ask.fm, Meetme, classmates.
Guides, Cases and Readings

The following resources from the NMC Horizon Report 2014 Higher Education Edition (Johnson, Adams-Becker, Estrada and Freeman, 2014) are recommended to further explore how social media can be used in higher education.

· In higher education, Social media is your job – James Nolan, The Huffington Post, 16 September 2013. 
URL: go.nmc.org/hiedsoc
· Is it time to start using social media to promote academic projects? –– Annett Seifert, School of Advanced Study Blogs, 14 August 2013. 
URL: go.nmc.org/time
· Social media for teaching and learning –– Jeff Seaman and Hester Tinti-Kane, Babson Survey Research Group and Pearson Learning Solutions, October 2013. 
URL: go.nmc.org/socmed
· Visitors and residents: Students’ attitudes to academic use of social media –– Chad M.Gesser, Footnotes, January 2013. 
URL: go.nmc.org/asa
· Davis III, C. F., Dell-Amen, R., & Rios-Aguilar, C.  Social Media in Higher Education: A Literature Review and Research Directions 

· URL:http://www.academia.edu/1220569/Social_Media_in_Higher_Education_A_ Literature_Review_and_Research_Directions.

· Rennie, F. & Morrison, T. (2012) e-Learning and social networking handbook: resources for higher education, 2nd edition. New York, Routledge.
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Appendix C: Evaluator’s report
Evaluation Reflections

Monash University – SP13-3243

What works and why? Understanding successful technology enabled learning within institutional contexts
Background

The overall aim of this project was to inform systemic change in terms of technology use for enhanced learning and teaching. The project identified and evaluated successful uses of technology for student outcomes, in order to develop a realistic sense of the institutional ‘ecology’ which surrounds and supports that success. Project outcomes were to inform the design and implementation of suitable and effective mainstream forms of technology-enhanced learning. 
The guiding focus of the evaluation was to determine if the project’s aims were achieved and outcomes delivered within budget and on time. 

The intended outcomes were to: 

· identify the key enabling elements of already successful forms of technology-enhanced learning

· identify possible barriers to replicating these existing models

· identify how these barriers can be overcome within and across institutions (i.e. identify ‘conditions for success’)
The key issues that the project team set out to discover more about what works and why with particular attention to: 

· What is the current impact of digital technologies on the student experience and student learning outcomes? What are the key drivers for students within universities to adopt different types of learnings?

· Why are some forms of technology enabled learning successful and what are the characteristics and contexts of successful technology enhanced learning?  

· How can successful technology enhanced learning be replicated and sustained across and within Australian universities? 

Evidence

The first interactions between the Project and Evaluation Teams were at the OLT workshop in April 2014 for all 2013 Strategic Commissioned Projects. Within the Technology Enhanced Learning Cluster area there were three different project teams including this one lead by Monash University, Professor Neil Selwyn with team members Dr Michael Henderson, Professor Glenn Finger, Dr Kevin Larkin, Vicky Smart, Rachel Aston and Dr Shu-Hua Chao. 

In order to identify that the project’s aims were achieved and outcomes delivered both formative and summative evaluation strategies were utilised. The Evaluation team was provided access to the project team’s shared documentation space via Dropbox and were included in all project team communications.  In addition a member of the evaluation team was a participant in virtual and face to face project team and reference group meetings. Throughout the lifecycle of the project the evaluation team provided input and advice.

The Evaluator found several key factors that contributed to the successful achievement of the aim and goals. These factors include: 

· Regular meetings of the project team with the Evaluator and Reference Group from the beginning of the project, which were well supported by project plan updates and reports on activities. This ensured that the team were provided formative feedback to further enhance the proposed project outcomes. 

· Active and sustained communications between the partner institutions. 

· Strong project management, as demonstrated in extensive and appropriate documentation. 

· Strong institutional support ensuring that the activities undertaken related to institutional strategies. 

· Diversity of skill set in the project team, which ensured a range of skills in analysis, synthesis and communication.  

Project Management

It has been documented that effective project management has the following elements:

· Identifying requirements,

· Establishing clear and achievable outcomes,

· Balancing the competing demands for quality, scope, time and cost,

· Managing the expectations of various stakeholders,  and

· Adapting plans to overcome challenges.

From a Project Management perspective, the project was well managed and all stakeholder groups were involved. There was effective and significant communication with all members of the project team and involvement of the reference group assisted with data collection and analysis.  

From the outset it was evident that this was an active, enthusiastic and well-led project with clear project goals and strategies. The strong leadership from Professor Selwyn along with Dr Michael Henderson, and project management by Rachel Aston were key factors in the success of this project. They all demonstrated strong professional and positive commitment and kept everything and everyone on track.  As mentioned above a member of the evaluation team provided formative evaluation and input throughout the project and was welcomed as a member of the team.  

Achievement of Outcomes

This key summative evaluation questions centred on whether the project was able to clearly identify key enabling elements and barriers for successful TEL implementation and whether the recommendations were supported by the evidence. In addition 10 case studies were to be produced that identified successful practice of technology enabled learning. 

There were over 1900 valid survey undergraduate and postgraduate students and over 800 valid survey respondents from academic and professional staff gathered and analysed during phase one to map the realities students and staff experiences with digital technologies in relation to their studies. This was supplemented with follow-up interviews with 35 students and 13 staff. The analysis of this data assisted in the development of an infographic that was widely distributed. 

Ten diverse examples of ‘promising practice’ were identified and expanded into detailed case studies. The final phase involved exploring how these promising practices could be leveraged and sustained by Australian universities and involved 114 leaders from all 39 universities, of which 85 were senior leaders. 
The project website is live: 

 http://bit.ly/TELwhatworksandwhy
To date there have been four presentations and five publications to date highlighting and sharing the outcomes from this research project, in addition to extension media coverage in Australia, UK and India. 

Summary

The project activities ensured that a large number of stakeholders (institutions, educators and learners) were not only consulted in developing the findings, but were also engaged with the substantive and critical question that faces Higher Education: when and why does technology-enabled learning occur? Asking students, staff and leaders to critically consider the role of technologies in learning raised the collective consciousness of this complex issue. 

It is particularly significant that in phase three 85 senior leaders (e.g., Pro-Vice Chancellors and Deans) from all 39 Australian universities, in addition to a further 29 university leaders (e.g., Directors and Managers) engaged with a feedforward consultation exercise. This involved (a) being notified of the project outcomes to-date including the 10 case studies and the second iteration of the ‘conditions for success’, and (b) completing a survey that sought responses to a series of propositions based on the conditions for success. As a consequence, members of the senior leadership from all Australian universities have not only been made aware of this project findings but have been engaged in a task of reflecting on those findings in terms of their own institution.
On the whole it was a pleasure to work with this well led team that achieved not only its project outcomes but also extended impact in a number of areas. The fact that senior leaders from all 39 universities interacted and engaged with elements of the project is testament to the value of the project.  
Appendix D: Phase 1 student survey
What campus do you primarily study at?

Which is your level of study?

· Bachelor degree

· Bachelor honours degree

· Graduate certificate

· Graduate diploma

· Masters degree

· Diploma/ advanced diploma / associated degree

· Other undergraduate (please describe ) ____________________

· Other postgraduate (please describe) ____________________

What subject/discipline are you studying? (e.g. Physiotherapy, Business Studies, History  etc.)       For double/combined degrees put both names.

What is your year of study?

· First year

· Second year

· Third year

· Fourth year

· Other (please describe) ____________________

Your views on digital technology use at your university 'Digital technology' can include but not limited to: computers, tablets, smart phones, FaceBook, Moodle, online library services, Google, YouTube, writing essays on Microsoft Word, etc. Digital technology also enables people to access the internet not just from home but in any location through portable devices.  

Can you think of any examples where digital technology has been particularly useful in supporting your learning at university? Please list up to 3 different examples.

Example 1

Example 2

Example 3

For each example please explain why this technology was particularly useful to you.

Can you think of any examples where digital technology has not been useful in supporting your learning at university? Please list up to 3 different examples.

Example 1

Example 2

Example 3

For each example please explain why this technology was not particularly useful to you.

Tell us ONE thing that your tutors/ teachers/ lecturers can do with technology to better facilitate or support your academic success. 

Tell us ONE thing that your university can do with technology to better facilitate or support your academic success.  

What types of new, “cutting-edge” and/or emerging technologies would benefit your college/university experience?

A bit more information on digital technologies and your university studies. Which of the following digital devices have you used:

	
	In the past four weeks?
	If 'yes' was it used for anything related to your academic studies?

	
	Yes
	Yes
	No

	Laptop/ Desktop computer (personal/private)
	· 
	· 
	· 

	Laptop/ Desktop computer (provided by your university– e.g. located in a library, computer lab)
	· 
	· 
	· 

	Tablet or iPad (e.g. iPad, Galaxy)
	· 
	· 
	· 

	Smartphone (e.g. iPhone, Android, Windows phone, Blackberry)
	· 
	· 
	· 

	Dedicated e-reader (e.g. Kindle, Nook, Sony Reader)
	· 
	· 
	· 

	Other
	· 
	· 
	· 


This question relates to different digital technology resources that you might have used as part of studying for your current university degree. How useful have you found the following digital technology resources to be in enhancing your learning?

	
	I don’t use / not applicable
	Not at all useful
	Not useful
	Undecided
	Useful
	Very useful

	My university’s learning management system (e.g. Blackboard, Moodle, LEO, My.Monash, Learning@Griffith)
	· 
	· 
	· 
	· 
	· 
	· 

	My University’s library website
	· 
	· 
	· 
	· 
	· 
	· 

	Other websites run by my university (e.g. Faculty websites)
	· 
	· 
	· 
	· 
	· 
	· 

	Web-based citation/bibliography tools (e.g. EndNote, CiteULike, OttoBib)
	· 
	· 
	· 
	· 
	· 
	· 

	E-books or e-textbooks
	· 
	· 
	· 
	· 
	· 
	· 

	Freely available courses and educational content from outside of my university (e.g. iTunesU, Khan Academy, OpenCourseWare)
	· 
	· 
	· 
	· 
	· 
	· 

	Software specific to my study area (e.g. Mathematica, AutoCAD)
	· 
	· 
	· 
	· 
	· 
	· 

	Simulations or educational games
	· 
	· 
	· 
	· 
	· 
	· 

	Facebook (or other social network)
	· 
	· 
	· 
	· 
	· 
	· 

	Wikipedia
	· 
	· 
	· 
	· 
	· 
	· 

	Twitter
	· 
	· 
	· 
	· 
	· 
	· 

	Other
	· 
	· 
	· 
	· 
	· 
	· 


This question relates to different things that you might have done online as part of studying for your current university degree. How useful have you found these digital practices to be in enhancing your learning?

	
	I don't use / not applicable
	Not at all useful
	Not useful
	Undecided
	Useful
	Very useful

	Use internet search engines to find information (e.g. Google)
	· 
	· 
	· 
	· 
	· 
	· 

	Use library online resources to find information (e.g. e-journals, electronic databases)
	· 
	· 
	· 
	· 
	· 
	· 

	Searching for papers/journals on non-university provided scholarly websites (e.g. Google Scholar)
	· 
	· 
	· 
	· 
	· 
	· 

	Finding information through Wikipedia
	· 
	· 
	· 
	· 
	· 
	· 

	Watch or listen to audio recordings or videos about your subject/ discipline (e.g. YouTube, Vimeo)
	· 
	· 
	· 
	· 
	· 
	· 

	Use social networking sites for working with other students on your courses (e.g. Facebook)
	· 
	· 
	· 
	· 
	· 
	· 

	Use web-based document for working with other students on your courses(e.g. Google docs, wikispaces)
	· 
	· 
	· 
	· 
	· 
	· 


If you had no way of using digital technologies or using the internet for one week, how disruptive would this been to your UNIVERSITY STUDIES? Please answer on a scale from 1 to 10, where a higher number means a bigger disruption.

If you had no way of using digital technologies or using the internet for one week, how disruptive would this been to your EVERYDAY LIFE? Please answer on a scale from 1 to 10, where a higher number means a bigger disruption.

About You (This is the second last page) 

How old are you? (years)

Are you are currently studying full-time or part-time?

· Full-time

· Part-time

Which of the following would best reflect your average Grades in your program of study?

· High Distinction

· Distinction

· Credit

· Pass

· Fail

· Other (Please describe) ____________________

What is your gender?

Where do you live while studying?

· On campus

· Off campus

Are you classified as a ‘Domestic’ or ‘International’ student?

· Domestic / Australian student

· International student

Is English your first language?

· Yes

· No

What is the MAIN LANGUAGE that you speak at home?

· English only

· English plus other language ____________________

· Other (please specify) ____________________

Are you of Aboriginal and/or Torres Strait Islander origin?

· Yes

· No

· I elect not to disclose

Are you a student with a disability?

· Yes

· No

On average, how many hours do you work in paid employment on an average week?

· Not at all

· 5 hours or less

· 6-10 hours

· 11-20 hours

· More than 20 hours

Appendix E: Phase 1 staff survey
What campus do you primarily work at?

Are you a:

· Teaching staff member (e.g. lecturer, tutor, teacher)

· Professional/general staff member (e.g., administration, technical support, library, learning support, student services, etc.)

Which of the following levels of students do you work with?   [tick all that apply]

· Bachelor degree

· Bachelor honours degree

· Graduate certificate

· Graduate diploma

· Masters degree

· Diploma/ advanced diploma / associated degree

· Other undergraduate (please describe) ____________________

· Other postgraduate (please describe) ____________________

If you are a: teaching staff member (e.g., tutor, lecturer, student supervisor):

What subject discipline/field of study do you primarily teach within?

If you are a: professional staff member (e.g., administration, technical support, learning support, student services, etc.):

What division are you most closely aligned?

· Faculty/School/Department (e.g. a staff member within a faculty)

· Student services

· Technical (including computer, audiovisual, learning management system) support

· Staff services (e.g. Teaching and Learning support)

· Library

· Other (please describe) ____________________

How long have you been working at this university? (round up to the nearest year)

How long have you been working in Higher Education in total?   (round up to the nearest year)

If you are a: teaching staff member (e.g., tutor, lecturer, student supervisor):

Which of these best describes your job title?

· Professor

· Associate Professor

· Senior Lecturer (including Principal Lecturer)

· Lecturer

· Tutor

· Teaching assistant

· Other (please specify): ____________________

If you are a: professional staff member (e.g., administration, technical support, learning support, student services, etc.):

Which of these best describes your job title?

· Faculty/School/Department/Senior manager

· Team leader

· Supervisor – general staff

· General staff

· Educational designer

· Other (please specify): ____________________

How old are you? (years)

· 20-29

· 30-39

· 40-49

· 50-59

· 60+

What is your gender?

If you are a: teaching staff member (e.g., tutor, lecturer, student supervisor):

On a scale of 0-10, how important is the use of digital technologies to your teaching work?

If you are a: professional staff member (e.g., administration, technical support, learning support, student services, etc.):

On a scale of 0-10, how important is the use of digital technologies to your work in supporting teaching and learning?

Digital Technologies & Teaching - what works and why? What have been the most useful examples of technology-based teaching and/or learning that you've experienced in the past few years? Please list up to three different examples. (Note: this is NOT limited to your own teaching or work with students, feel free to list examples you have seen elsewhere)

Example 1

Example 2

Example 3

For each example please explain why:

What have been the least successful uses of digital technology to support teaching and/or learning that you've seen? Please list up to three different examples. (Note: this is NOT limited to your own teaching or work with students, feel free to list examples you have seen elsewhere)

Example 1

Example 2

Example 3

For each example please explain why:

Finally, tell us ONE thing that your university can do with technology to better facilitate or support the successful use of technology in your teaching or work with students for student learning.


