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Work integrated learning (WIL) is becoming an important focus in tertiary education as we 
attempt to prepare students with graduate attributes that are fit for the real world outside academia. 
'HYHORSLQJ�VWXGHQWV¶�HPSOR\DELOLW\�VNLOOV�GXULQJ�WKHLU�FRXUVH�RI�VWXdy is the focus of new 
purpose-created WIL programs. These may be delivered in face-to-face, blended or fully online 
modes. When online options are chosen as the mode of teaching, and as an alternative to 
instructivist approaches where material is provided in passive ways, how can the learning engage 
the students and provide active and connected learning opportunities? The pedagogical 
approaches, the chosen learning design and associated assessment tasks, all play a key role.  This 
paper reports on the transformation of twin online WIL units at an Australian university through 
the adoption of a novel fully online flipped learning approach through a Science, Technology, 
Engineering and Mathematics (STEM) lens. 
 
Keywords: flipped learning; online learning; work integrated learning (WIL); Science, 
Technology, Engineering and Mathematics (STEM) 
 

Introduction 
 
In the realm of Science, Technology, Engineering and Mathematics (STEM) in higher education, there is a call 
WR�GHYHORS�LQGXVWU\�RULHQWHG�OHDUQLQJ�DFWLYLWLHV�ZLWKLQ�D�VWXGHQW¶V�FRXUVH�RI�VWXG\��2IILFH�RI�&KLHI�6FLHQWLVW��
2015; The Australian Industry Group, 2015). This is the realm of work integrated learning (WIL). Patrick et al. 
�������S����QRWH�WKDW�LQ�WKH�$XVWUDOLDQ�FRQWH[W��:,/�³LV�D�UHVSRQVH�WR�GHPRQVWUDEOH�DQG�LQFUHDVLQJ�GHPDQGV�IRU�
the tertiary education sector to provide graduates with improved employability skills through an industry 
UHOHYDQW�FXUULFXOXP´��7R�Whis end, WIL approaches are commonly being utilised in higher education to provide 
students with opportunities to develop their employability.  
 
At the same time, institutions are adopting ways to foster student work readiness into their strategic plans. 
DHDNLQ�8QLYHUVLW\�LV�QR�H[FHSWLRQ��)RU�H[DPSOH��DV�SDUW�RI�WKH�µ/LYH�WKH�)XWXUH�����¶�VWUDWHJLF�SODQ��'HDNLQ�
University aims to ³HPSRZHU�OHDUQHUV�IRU�WKH�MREV�DQG�VNLOOV�RI�WKH�IXWXUH´�(2015, p.20). The related strategic 
direction at Deakin University sees an enhancement of courses whereby students undertake authentic tasks and 
professional skills proximal to industry to enhance employability (Oliver, 2015). Typically, units which are high 
LQ�DXWKHQWLFLW\�DQG�SUR[LPLW\�DUH�µZRUN�SODFHPHQW�XQLWV¶��$W�'HDNLQ�8niversity, these work placement units are 
promoted to students as an opportunity to gain exposure to industry, as a valuable way for preparing for 
graduate employment, and thus increasing graduate employability. To this end, these units are aimed to help 
students in a variety of ways, including the opportunity to apply and consolidate knowledge gained from their 
course of study; to help them gain discipline specific and non-discipline industry exposure; to explore career 
RSWLRQV�UHOHYDQW�WR�WKH�VWXGHQW¶V�GLscipline; and to help them develop a professional network (Deakin University, 
2016a). As such, WIL units aim to prepare students for their unknown careers of the future. 
 
Early and scaffolded engagement of students in multiple and varied WIL opportunities during their course of 
study is the focus of new purpose-created programs. These may be delivered in face-to-face, blended or fully 
online modes. For the purposes of scalability, online options tend to be chosen as a viable alternative to face-to-
face modes. However, the online mode of learning can tend to rely on instructivist approaches, where content is 
uploaded and thus provided to students in passive ways. This paper reports on the transformation of twin online 
units at Deakin University through the adoption of a novel fully online flipped learning approach, driven by the 
question, how can the learning engage the students, foster connectivity and collaborative learning opportunities, 
and provide innovative active learning opportunities? 
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Flipped learning; fully online  
 
Around the globe, the traditional chalk and talk, content-driven lecture style remains the norm in the field of 
STEM, and while staff and students might be familiar with this approach, it is not the best approach for every 
student, or for every context (Love et al., 2014). At the same time, teaching and learning in higher education is 
changing with advancements in educational technology. In the 2016 Horizon report, an identified mid-term 
trend in teaching and learning in the context of Higher Education as the result of technological change is the 
µ5HGHVLJQLQJ�RI�/HDUQLQJ�6SDFHV¶��7KLV�UHGHVLJQ�LQYROYHV�³new forms of teaching and learning [which] 
QHFHVVLWDWH�>WKH�IDFLOLWDWLRQ�RI@�HPHUJLQJ�SHGDJRJLHV�DQG�VWUDWHJLHV´��-RKQVRQ�HW�DO���������S������ 
 
One emergent pedagogical strategy noted making a difference both in the literature within Higher Education is 
flipped learning (cf. Johnson et al., 2016). Flipped learning is also showing promise in STEM fields for 
increasing student interest and improving student learning (Love, Hodge, Grandgenett & Swift (2014). So what 
is flipped learning? It is not simply a way of teaching or a modality of learning as some would suggest.  
The term flipped learning, and the often associated term of flipped classroom, are most often associated with a 
mixed mode or blended learning approach. This is evident from definitions such as that from Strayer (2012, p. 
171) who defines flipped learning as ³a 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 FODVVURRP´��
In contrast to the traditional lecture format of academia, technology-mediated, cloud-based opportunities are 
utilised for the pre-class and post-class activities, and campus-based, face-to-face opportunities used for during 
the in-class session. Under this model of flipped learning, students participate actively during the in-class 
session, completing applied activities in lieu of the place of what would be the lecture in the traditional format. 
In this face-to-face opportunity, the students participate actively, applying the material they have learnt in the 
pre-class time. Finally, the learning is reinforced in post-class activities (Abeysekera & Dawson, 2015), before 
the cycle continues again. There are an increasing number of exemplars found in the literature of the adoption of 
flipped learning in the blended learning environment of tertiary education (Strayer, 2012; Johnson et al., 2016).  
 
What is not found as frequently in the literature are attempts to construct a flipped learning environment into 
fully online environments, where there is no opportunity of face-to-face learning, and where there is the absence 
of physical staff presence due to resource allocations and challenges of scalability. While flipping learning 
online might sound like an oxymoron or simply a synonym for asynchronous learning, Honeycutt and Glover 
(2014, n.p.) have defended this question. They argue that:  
 

In our work, we continue to push the conversations toward more comprehensive definitions of the 
flip. At its core, the flip means shifting the focus from the instructor to the students. You can do 
this by inverting the design of the course so students engage in activities, apply concepts, and 
focus on higher-OHYHO�OHDUQLQJ�RXWFRPHV«8VLQJ�WKLV�GHILQLWLRQ��WKH�IOLS�PRYHV�DZD\�IURP�EHLQJ�
defined as only something that happens in class [versus] out of class. Instead, we focus on what 
students are doing to construct knowledge, connect with others, and engage in higher levels of 
FULWLFDO�WKLQNLQJ�DQG�DQDO\VLV«7KH�UHDO�IOLS�LV�QRW�DERXW�ZKHUH�DFWLYLWLHV�WDNH�SODFH²LW¶V�DERXW�
flipping the focus from you to your students. (ibid) 

 
Flipped learning is, therefore, a broad pedagogical approach in which there is increasing student self-regulation. 
7R�HPSKDVLVH�WKLV��7RLYROD�DQG�6LOIYHUEHUJ��������QRWH�WKDW�IOLSSHG�OHDUQLQJ�IOLSV�QRW�RQO\�WHDFKHUV¶�DQG�
VWXGHQWV¶�DFWLRQV��EXW�DOVR�WKHLU�SHGDJRJLFDO�DVVXPSWLRQV�DERXW�WHDFKLQJ�DQG�OHDUQLQJ´��$V�VXFK�LW�LV about 
pedagogy, not simply about presentation of content. 
 
It is difficult to find a definition of flipped learning that is not related directly to the mode of learning. 
Fortunately, the organisation Flipped Learning Network (FLN) defines flipped learning as:  
 

a pedagogical approach in which direct instruction moves from the group learning space to the 
individual learning space, and the resulting group space is transformed into a dynamic, interactive 
learning environment where the educator guides students as they apply concepts and engage 
creatively in the subject matter. (FLN, 2014, p.1) 

 
As such, flipped learning is a pedagogical approach to teaching and learning and is not about the mode of 
learning. Rather, flipped learning involves the key concepts of student engagement with their peers in the 
learning environment, connectivity, the application of concepts learnt in practical ways, and higher level 
learning outcomes, all to be addressed in the learning design. 
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Case study 
 
Background 
 
WIL programs offered within the Faculty of Science, Engineering and Built Environment (SEBE) at Deakin 
University are actively responding to both the call for STEM educators to transform traditional pedagogies 
(Office of Chief Scientist, 2014), along with Deakin UniverVLW\¶V�µ/LYH�WKH�)XWXUH�����¶�VWUDWHJLF�SODQ��'HDNLQ�
8QLYHUVLW\���������7KH�SULPDU\�PHDQV�IRU�HQDEOLQJ�DQ�LQFUHDVLQJ�QXPEHU�RI�VWXGHQWV¶�DFFHVV�WR�ZRUN�LQWHJUDWHG�
learning, is via work placements. These work placements, referred to variously as internships, professional 
SUDFWLFH�DQG�LQGXVWU\�EDVHG�OHDUQLQJ��DUH�FRUH�DQG�HOHFWLYH�FUHGLW�SRLQW�XQLWV�ZLWKLQ�D�VWXGHQW¶V�GHJUHH. Through 
these, it is hoped to transform education by producing relevant, contemporary learning experiences to prepare 
students for careers and life more broadly in a rapidly changing world (Deakin University, 2015).  
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
However, a missing element in these offerings was a preparatory and connective phase for students going on 
work placements. Recognising this deficit, a dual undergraduate and postgraduate Introductory WIL placement 
unit was created in the Faculty in 2013. These units ± STP010 and STP710 (Introduction to Work Placements) ± 
function as a core pre-requisite unit to any WIL placement and industry project unit within the Faculty. As of 
2017, all undergraduate students must successfully complete the compulsory zero credit point unit. Deakin 
University runs on a Trimester system, and at present, these fully online prerequisite units run each trimester, as 
ZHOO�DV�LQ�D�QHZ�µVWDUW�DQ\WLPH��ILQLVK�DQ\WLPH¶�PRGH��7KH�XQLW�KDV�DSSUR[LPDWHO\������HQUROPHQWV�SHU�\HDU�DW�
present (Trimester 2, 2016).  
 
Unit review 
 
As with any good teaching practice, cyclical reviews of unit offerings are necessary for good practice through 
the process of unit reviews (Deakin University, 2016b). The online units STP010 and STP710 (Introduction to 
Work Placements) are no exception. Informal student feedback, along with feedback from staff, had indicated 
that unit reinvigoration was required. To give some background, the pre-existing structure of the twin units will 
be outlined.  
 
At the time of the review, STP010 and STP710 were static and transmissive in the learning design. When 
students entered the learning management system (LMS) ± Brightspace (Desire2Learn) ± they were informed 
that the purpose of the units was to prepare them for a work placement, and in a broader sense, improve their 
employability. The unit content was structured around four key modules plus both an introduction and revision 
module. The existing four modules were: Work Placement Opportunities; Career Planning; Professionalism; and 
Searching for a Placement.  
 
Material in each module was delivered as text-based webpages with supporting information such as videos and 
PDF text-based documents for students to read and work their way through. The LMS also had a discussion 
forum designed for intra-cohort and cohort-to-unit chair communication. Once students completed their reading 
and viewing of the unit content, they then had to complete and upload to the LMS three pieces of hurdle 
assessment. The first was a personal résumé. The second was a personal career plan. The third was either a 
Strengths, Weakness, Opportunity, Threats (SWOT) analysis or, alternatively, a µ0H in a 0LQXWH¶ script ready 
for the creation of a future video recording. Me in a Minute is an innovative initiative for students at Deakin 
University (Deakin University, 2016c) wherein they are encouraged to create a one-minute video presentation 
about themselves for the purposes of prospective employers. This free service results in a video-clip which 
students can then use to actively promote themselves in the employment market. Thus, the writing of the Me in 
a Minute script as part of the assessment task was to prepare students for the preparation of this personal 
marketing tool. 
 
These assessment items were intended to encapsulate their capabilities for potential employability. Finally, 
students were required to undertake a short automated quiz with a required pass rate of 70% or above to verify 
that they had successfully met the unit learning outcome requirements (see Figure 1). 
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Figure 1: Screenshot of existing unit site Trimester 1 2016 before unit reinvigoration 

 
During a recent formal internal curriculum review of the twin units, six major concerns and accompanying 
strategies for overcoming the shortfalls emerged.  These are as follows. 
 
First, and as noted, the unit was instructivist in its pedagogy. The passive nature of the learning environment has 
led to the perceived need to make way for active learning approaches in the online learning environment (Figure 
2). Passive learning, ³ZKHUH students passively receive instruction from the LQVWUXFWRU´� is often considered the 
antithesis of active learning which encourages ³DUH student activity and engagement in the learning SURFHVV´ 
(Prince, 2004, p.223). As active learning, both in located and Cloud-based learning environment, is a priority for 
Deakin University, the unit team raised concerns that the unit was under-delivering in the Deakin promise to 
provide engagement for deep learning.  
 
Second, and leading on from this, strategies for optimal ways for delivering the fully online units were required. 
These needed the creation of learning environments which were active, connected and social. This is a challenge 
for any online unit, let alone one that has a zero credit point outcome. 
 
Third, the discussion forum was typically being used by students as a means for communicating directly with 
the unit chair, rather than as a means for collaboration or communication online with peers. Strategies for 
increasing purposeful traffic for peer-based communication were needed to alleviate perceptions of isolation for 
the online student cohort.  
 
Fourth, content in the modules was not directly and logically linked to the assessment, but instead loosely to the 
concepts and ideas around preparing students for a work placement through the development of career transition 
tools. Rigorous curriculum alignment was needed in order to improve clear satisfaction of the unit learning 
outcome.  
 
Fifth, the allocated workload model for the zero credit point unit inhibited robust academic feedback on the 
4000+ assessment submissions. Technologically driven initiatives for meeting the high assessment demand of 
the unit was needed in order to meet Deakin assessment guidelines.  
 
Sixth, the online unit was required to remain fully automated due to increasing scalability concerns and 
workload pressures, impacted by the directive that there was to be a minimal physical staff time allocation to the 
µWHDFK¶ the unit. Countering this thought was necessary to consider how one might still reflect an active teacher 
presence within the unit.  
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Figure 2. Transmissive nature of the modules (Trimester 1 2016) 

 
Added to these was the need of these units, following their reinvigoration, to become a showcase for fully online 
learning to the rest of the Faculty, supporting the broader call for innovation in STEM education (Office of 
Chief Scientist, 2013). A critical factor for consideration during the review process was whether the unit 
adhered to the mandated policy at Deakin University that premium cloud-based (online) learning needs to be 
accessible, media-rich, interactive and relevant educational experiences designed for excellent learning 
outcomes and optimum employability (Deakin University, 2015, p.7). This is important as 25% of Deakin 
8QLYHUVLW\¶V�VWXGHQWV�DUH�IXOO\�RQOLQH�VWXGHQWV��DQG�WKH�UHPDLQGHU�ZLOO�KDYH�VRPH�FRPSRQHQW�RI�EOHQGHG�
OHDUQLQJ��$V�$WNLQVRQ��5L]]HWWL�DQG�6PLWK��������S������QRWH��³7KH�DQDO\VLV�WKDW�SUHFHGHV�DQ\�GHVLJQ�RI�RQOLQH�
resources examines student and curricular needs, but it also must consider the teaching context in which the 
UHVRXUFHV�DUH�WR�EH�XVHG´� 
 
Subsequently, the aims of unit renewal project were to address the six concerns noted in the existing offerings 
through an exploration of possible strategies and the implementation of novel approaches to improve the online 
unit. STP010 and STP710. The way that we approached the redesign of the units, factoring in each of the 
identified six concerns will be discussed in the following section. 
 
Unit reinvigoration ± WIL-fully flipping online 
 
We adopted a fully online flip to reinvigorate the twin Introductory to WIL units STP010 and STP710. In this 
environment, while all content and practical application was completed online, the focus was not on 
transmission and dissemination of information, or the mode of delivery, rather the pedagogical underpinning 
and scaffolding. We achieved this on a two-dimensional tripartite grid structure with a vertical plane and a 
horizontal plane. Three figures have been added to the following section as exemplars of the changes to the 
learning design in the unit that were made, should colleagues be interested in exploring how to consider 
adopting the flipped learning approach in general, and in the online context in particular. 
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On the horizontal plane, as students moved through the unit, they progressed through three modules, aimed to 
also deepen student awareness of the role of WIL during their studies. 0RGXOH�2QH�ZDV�D�µUHWURVSHFWLYH�RI�VHOI¶��
ORRNLQJ�EDFN�DW�ZKDW�WKH\�KDG�DOUHDG\�DFKLHYHG�LQ�WKHLU�SDVW��0RGXOH�7ZR�H[DPLQHG�WKH�VWXGHQW¶V�FXUUHQW�VHOI�± 
what they were currently doing to prepare themselves for future work opportunities. Finally, Module Three was 
a future-focussed, professional-self module.  
 
In these modules, students were encouraged to reflect on their past, current (present) and future employment 
opportunities, as well as their transferable skill acquisition experiences. On a practical level, this structure also 
assisted students in understanding how and why to create three professional career transition tools that were to 
EHFRPH�WKH�QHZ�KXUGOH�DVVHVVPHQW�SLHFHV��D�UpVXPp��µ3DVW¶���D�µ0H�LQ�D�0LQXWH¶�VFULSW�IRU�WKH�FUHDWLRQ�RI�D�
future shRUW�YLGHR�UHFRUGLQJ��µ3UHVHQW¶���DQG�D�&DSDFLW\�%XLOGLQJ�3ODQ��µ)XWXUH¶���A Capacity Building Plan 
(CBP) is a career development tool, rather like a Career Plan, but instead shifts the focus to capacities for 
PXOWLSOH�FDUHHUV�DQG�FRQQHFWV�WKH�VWXGHQW¶V�FXUrent identifiable capabilities (skills, knowledge and values) with 
their short- and long-term career goals, and in relation to self-awareness and opportunity awareness. The CBP 
utilises Specific, Measurable, Assignable, Realistic and Time-related (SMART) goals to enhance student 
employability and enable a successful transition to a fulfilling working life. 
 

 
Figure 3. Storyboard for the flipped learning pedagogy showing horizontal and vertical structure 

 
On the vertical plane the three modules adopted an identical tripartite structure as an alternative to the usual 
µSUH-FODVV¶��µLQ-FODVV¶�DQG�µSRVW-FODVV¶�VWUXFWXUH�RI�IOLSSHG�OHDUQLQJ��,W�ZDV�LQLWLDOO\�GHFLGHG�IRU�WKLV�UHGHVLJQ�
SURMHFW�WKDW�ZH�ZRXOG�XVH�WKH�WHUPV�µSUH-SUDFWLFXP¶��µSUDFWLFXP¶��DQG�µSRVW-pracWLFXP¶�WR�GHOLQHDWH�WKH�QHZ�
VWUXFWXUH��6XEVHTXHQWO\��ZH�KDYH�VLQFH�UHODEHOOHG�WKHVH�DV�µ&RQWHQW¶��µ3UDFWLFH¶�DQG�µ5HIOHFWLRQ¶��&35��WR�EHWWHU�
reflect to the student the alternate pedagogy in their online journey through each of the three modules. Phase 
One was labelled Content as it was the section for the delivery of information and knowledge in each module. 
Phase Two was labelled Practice as this was the phase for the active application of information and knowledge. 
Phase Three was labelled Reflection, and in this section, activities were designed for the consolidation of 
information and knowledge. In this redesign, there was also an intended play on words: the new structure for 
learning was intended to signal to the student that they were about to breathe new life into their learning through 
the inclusion of CPR. Figure 3 (above) is the storyboard for the rebuild of the unit site in the learning 
management system, breaking down the CPR activities showing both the horizontal and vertical structure. 
Figure 4 (below) is the landing page of the reinvigorated unit in the LMS. Figure 5 is part of the new Trimester 
2 2016 unit rollout, showcasing part of both the flipped online learning structure with its associated CPR 
structure in Module 1 (Past). 
 
$�FRPELQDWLRQ�RI�YLGHR�DQG�ZULWWHQ�LQVWUXFWLRQV��µ&RQWHQW¶��IRU�HDFK�RI�WKH�WKUHH�PRGXOHV�DQG�IRU�WKH�XQLW�
introduction and conclusion were created to clearly articulate the process which students need to follow in order 
to do the Practice and complete the unit. Before submitting the work that was undertaken during the Practice 
stage of each module, students were directed to Reflect on the content and their interactive activities in the 
practice section to actively reinforce key learnings. In addition, a suggested timeline to complete the unit was 
also added. Figure 4 is part of the new Trimester 2 2016 unit rollout, showcasing the CPR process.  
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Another innovation used in the reinvigoration includes the implementation of personalised feedback 
mechanisms in the dual units. This was necessitated as they have zero hours of instructor time allocated to the 
provision of feedback. A work around was though the implementation of intelligent agents. Intelligent agents 
(IA) are defined by Tran and Tran (n.d., n.p.) as ³VRIWZDUH�WKDW�DVVLVWV�SHRSOH�DQG�DFW�RQ�WKHLU�EHKDOI��,QWHOOLJHQW�
DJHQWV�ZRUN�E\�DOORZLQJ�SHRSOH�WR�GHOHJDWH�ZRUN�WKDW�WKH\�FRXOG�KDYH�GRQH��WR�WKH�DJHQW�VRIWZDUH´. Intelligent 
agents were integrated into the units via the functionality of Brightspace (Desire2Learn). Brightspace (2016, 
n.p.) states that IA can assist those involved in the LMS by ³providing an automated notification when defined 
DFWLYLW\�RFFXUV�LQ�D�FRXUVH�RU�ZKHQ�WKHUH�LV�D�ODFN�RI�ORJLQ�RU�FRXUVH�HQWU\�´�7KLV�enables opportunities to 
engage, motivate and retain students through the release of a timed personalised email when a student does, or 
does not do, a certain action. For example, an email can be set to send if a student has not logged into a site for a 
number of days. Intelligent agents and interactive automated feedback innovations were adopted in the 
gamification of the new structure. 
 

 
Figure 4: Reinvigorated unit site reflecting the flipped learning approach (launched Trimester 2 2016)  

 
For feedback on the résumé assessment, the co-opting of a pre-existing but separate university service was used. 
$V�SDUW�RI�µ3UHSDULQJ�VWXGHQWV�IRU�MREV�DQG�FDUHHUV�RI�WKH�IXWXUH¶��'HDNLQ�8QLYHUVLW\¶V�*UDGXDWH�(PSOR\PHQW�
Division offers the guidance of job application essentials to all students. This unit was co-opted to provide their 
expert feedback to students on their submitted résuméV��GRLQJ�VR�GLUHFWO\�WKURXJK�WKH�XQLW¶V�/06��)LJXUH���
(below) captures part of this student WIL learning journey.  
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Guided peer assessment was also HPSOR\HG�IRU�WKH�µ0H�LQ�D�0LQXWH¶�VFULSW��SURYLGLQJ�DQ�DOWHUQDWH�IRUP�RI�
feedback to students. Students were required to post their script to the LMS's inbuilt discussion forum to receive 
peer feedback and to provide feedback on at least one of their peers scripts. A rubric was provided to students to 
help them determine whether the different components of the script deserved a 'Fail', 'Weak', 'Satisfactory' and 
'Excellent' mark. They were also encouraged to leave direct text based feedback explaining what could be 
improved about the script. Students had to both submit their script and provide feedback for one other script 
before they were given access to the next component of the course. This was only possible because the peer 
feedback system was implemented through the LMS's inbuilt discussion forum which provided the option of 
requiring students to participate in this activity before continuing.  
 

 
Figure 5. Part of the Content, Practice, Reflection (CPR) structure in the revised unit rollout, Trimester 2 

2016 (Module One ± Past) 
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The CBP also included advanced coding to give each student tailored but still automated feedback. The CBP 
diagnostic interactive tool invites students to judge and rank three different quality plans using specified criteria 
and then provides video tips and feedback on how to create a high quality plan. Firstly, students rank each plan 
VHFWLRQ�E\�VHOHFWLQJ�D�GURS�GRZQ�PHQX�FKRLFH�RI�µJRRG��EHWWHU�RU�EHVW¶�DQG�WKHQ�VXEPLW�WKHLU�DQVZHUV�IRU�
feedback. Each CBP section haV�D�SUHGHWHUPLQHG�UDQNLQJ�LQ�WKH�DGYDQFHG�FRGH�RI�µJRRG��EHWWHU�RU�EHVW¶�DQG�
students must match all three correctly before preceding to the next section. The feedback students receive is 
HLWKHU�µ*UHDW��<RX�FRUUHFWO\�UDQNHG�WKLV�SODQ�DV�>*22'@¶�LI�WKH\�KDYH�FRUUHFWO\�UDQNHG�WKH�VHOHFWLRQ��RU�µ+UP��
not quite. You ranked this plan [BETTER]- ZK\�QRW�WU\�DJDLQ"¶��LI�WKH\�JRW�WKH�RUGHU�LQFRUUHFW�RQ�WKHLU�ILUVW�
selection. If students receive the second type of feedback, they are then asked to have a second go at ranking the 
sections. Regardless of students getting either all the choices correct or incorrect the second time, the tool forces 
students to a feedback screen where each of the CBP sections are then teased apart and each of the important 
CBP elements that students need to have are colour coded to demonstrate why each of the CBP sections are 
ranked in the order that they are. Once students have finished with the initial feedback screen, they proceed to a 
video reiterating the feedback in the previous screen. This sequence of events happens two more times until all 
of the sections of the CBP are successfully completed. 

Future Research Directions 

There were a number of deliverables to this project. In addition to the revitalisation of the units themselves, the 
evaluation and reporting on the success of these changes was also a high priority for the team. Love et al. (2014, 
p. 317) note that in researching the integration of flipped learning in STEM in higher education, that to date the
HYLGHQFH�RI�VXFFHVV�WHQGV�WR�EH�DQHFGRWDO�UDWKHU�WKDQ�GDWD�GULYHQ��VWDWLQJ�WKDW�³YHU\�OLWWOH�UHVHDUFK�KDV�EHHQ�
undertaken to rigorously assess the potential effects on student learning that can result from the
IOLSSHG«HQYLURQPHQW´��%\�SODFLQJ�UHVHDUFK�LQ�DQG�DURXQG�WKH�UHLQYLJRUDWLRQ�SURFHVV��ZH�KRSH�WR�DVVHVV�WKH�
impact of the structure of the unit on the students.

As a consequence, ethics has been gained to further explore the impact of the changes in the redesign of this unit 
on student learning. Our purpose is to collect both quantitative and qualitative data from a verity of means to 
ascertain the success of the FKDQJHV�IURP�WKH�VWXGHQWV¶�SHUVSHFWLYH��Several research avenues have been put in 
place behind the new learning design. These include the collection of unit analytics, formal student responses, 
and student focus groups, all backed by ethics permissions. In this way, our research will add to the scholarship 
of the field. 

The units have also attracted funding to ensure the meeting of their inclusion requirements for students, so this 
aspect too will need careful monitoring. In addition, while the units remain fully online, they will become 
increasingly automated and self-sustaining. Whereas the twin online units are currently being run every 
7ULPHVWHU��DQ�DGDSWDWLRQ�WR�µVWDUW�DQ\WLPH��HQG�DQ\WLPH¶�XQLWV�LV�WR�EH�WULDOOHG��7KLV�WRR�ZLOO�KDYH�IXUWKHU�
implications for research and development.  

Conclusion 

The literature suggests that the pedagogical model of the flipped learning is promising for improving STEM 
learning and increasing student interest in STEM fields (Love et al., 2014). However, as noted previously, the 
usual flipped learning model involves a blended learning approach. Little, if any, material exists on adopting this 
process in a fully online environment. Brought about by a process of review, this paper has explored the novel 
approach in delivering introductory WIL units in STEM through a flipped learning pedagogy to actively engage 
students. Our adaptation of the pedagogical approach of the flipped learning model to the online environment is 
through RXU�VWUXFWXUH�RI�µ&RQWHQW¶��µ3UDFWLFH¶�DQG�³5HIOHFWLRQ¶�� 

With the first round of reinvigoration of the compulsory fully online units STP010 and STP7010 launched, the 
research is underway, through collection a variety of quantitative and qualitative indicators. The results of the 
data will inform the refinements of the ensuing version of the units. The research continues. 

References 

Abeysekera & Dawson, P. (2015). Motivation and cognitive load in the flipped classroom: definition, rationale 
and a call for research, Higher Education Research and Development, 34(1), 1-14. 
https://doi.org/10.1080/07294360.2014.934336

Atkinson, L., Rizzetti, J., & Smith, S. (2005). Online resources for Work Integrated Learning: A case study in 
re-usability and flexibility. In H. Goss (Ed.) Proceedings of ascilite 2005: Balance, fidelity, mobility: 

Maintaining the momentum? (pp. 37.45). Brisbane: QUT.   
Bhatia, R. (2014). Intelligent Agents: A Deep Insight. International Journal of Computer Applications and 

Information Technology, 4(2), 11-13. 

https://doi.org/10.1080/07294360.2014.934336


665 

Brightspace (2016). Intelligent uses of Intelligent Agents. 
https://community.brightspace.com/tlc/wiki/intelligent_uses_of_intelligent_agents  

Deakin University (2015). Live the Future Agenda 2020: 2015-2017 Triennium. Deakin University. 
http://www.deakin.edu.au/about-deakin/strategic-direction  

Deakin University (2016a). Work Integrated Learning. http://www.deakin.edu.au/sebe/enhance-study/work-
integrated-learning  

Deakin University (2016b). Higher Education Courses Approval and Review Procedure. 
https://policy.deakin.edu.au/view.current.php?id=00130#maj2  

Deakin University (2016c). Me in a Minute. https://blogs.deakin.edu.au/meinaminute/ 
Flipped Learning Network (FLN). (2014). The Four Pillars of F-L-I-P. 

http://flippedlearning.org/cms/lib07/va01923112/centricity/domain/46/flip_handout_fnl_web.pdf  
Hassall, C. (2014). Flipping the classroom ± how to make lectures engaging and interactive. Katatrepsis Blog. 

https://katatrepsis.files.wordpress.com/2014/01/flipped-vs-trad1.png  
Honeycutt, B., & Glover, S. (2014). Can you flip an Online Class? Faculty Focus. 

http://www.facultyfocus.com/articles/blended-flipped-learning/can-flip-online-class/  
Johnson, L., Adams Becker, S., Cummins, M., Estrada, V., Freeman, A., & Hall, C. (2016). NMC Horizon 

Report: 2016. Higher Education Edition. Austin, Texas: The New Media Consortium. 
Love, B, Hodge, A., Grandgenett, N., & Swift, A.W. (2014). Student learning and perceptions in a flipped linear 

algebra course. International Journal of Mathematical Education in Science and Technology, 45(3), 317-
324. 

Office of the Chief Scientist (2013). Science, Technology, Engineering and Mathematics in the National Interest: A Strategic 
Approach, Australian Government, Canberra. 

Oliver, B. (2015). Redefining graduate employability and work-integrated learning: Proposals for effective 
higher education in disrupted economies. Journal of Teaching and Learning for Graduate Employability, 
6(1), 56-65. https://doi.org/10.21153/jtlge2015vol6no1art573

Patrick, C.-J., Fallon, W., Kay, J., Campbell, M., Cretchley, P., Devenish, I., Lawson, J., Russell, L., Tayebjee, 
F., (2014). Developing WIL leadership capacities and competencies: A distributed approach. In Moore, K 
(Ed). Work Integrated Learning: Building Capacity ± Proceedings of the 2014 ACEN National Conference, 
(pp. 232-237). Tweed Heads, 1st- 3rd October, 2014. 

Prince, M. (2004). Does active learning work? A review of the research. Journal of Engineering Education, 
93(3), 223±231. https://doi.org/10.1002/j.2168-9830.2004.tb00809.x

Strayer, J.F. (2012). How learning in an inverted classroom influences cooperation, innovation and task 
orientation. Learning Environment Research, 15, 171-193. https://doi.org/10.1007/s10984-012-9108-4

The Australian Industry Group. (2015). Progressing STEM skills in Australia, Workforce Development, 
Victoria, Australia. 

Toivola, M., & Silfverberg, H. (2014). Flipped learning-approach in mathematics teaching: A theoretical point 
of view. In P. Hästö & H. Silfverberg (Eds.) Proceedings of Annual Symposium Of The Finnish Mathematics 
And Science Education Research Association 2014 (pp.93-102). 
http://www.protsv.fi/mlseura/julkaisut/malu_2014FINAL.pdf   

Tran, H., & Tran, T. (n.d.). Intelligent Agent. 
http://groups.engin.umd.umich.edu/CIS/course.des/cis479/projects/agent/Intelligent_agent.html 

Note: All published papers are refereed, having undergone a double-blind peer-review process. 

The author(s) assign a Creative Commons by attribution licence enabling others 
to distribute, remix, tweak, and build upon their work, even commercially, as 
long as credit is given to the author(s) for the original creation. 

Please cite as: Willems, J., Young, K., Cardilini, A & Teychenne, S. (2016). WIL-fully flipping 
online: A novel pedagogical approach in STEM. In S. Barker, S. Dawson, A. Pardo, & C. 
Colvin (Eds.), Show Me The Learning. Proceedings ASCILITE 2016 Adelaide (pp. 656-665). 
https://doi.org/10.14742/apubs.2016.795

https://community.brightspace.com/tlc/wiki/intelligent_uses_of_intelligent_agents
http://www.deakin.edu.au/about-deakin/strategic-direction
http://www.deakin.edu.au/sebe/enhance-study/work-integrated-learning
http://www.deakin.edu.au/sebe/enhance-study/work-integrated-learning
http://www.deakin.edu.au/sebe/enhance-study/work-integrated-learning
https://policy.deakin.edu.au/view.current.php?id=00130#maj2
https://blogs.deakin.edu.au/meinaminute/
http://flippedlearning.org/cms/lib07/va01923112/centricity/domain/46/flip_handout_fnl_web.pdf
https://katatrepsis.files.wordpress.com/2014/01/flipped-vs-trad1.png
http://www.facultyfocus.com/articles/blended-flipped-learning/can-flip-online-class/
https://doi.org/10.21153/jtlge2015vol6no1art573
https://doi.org/10.1002/j.2168-9830.2004.tb00809.x
https://doi.org/10.1007/s10984-012-9108-4
http://www.protsv.fi/mlseura/julkaisut/malu_2014FINAL.pdf
http://groups.engin.umd.umich.edu/CIS/course.des/cis479/projects/agent/Intelligent_agent.html
https://doi.org/%ED%AF%80%ED%B0%92%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%8F%ED%AF%80%ED%B0%92%ED%AF%80%ED%B0%95%ED%AF%80%ED%B0%98%ED%AF%80%ED%B0%95%ED%AF%80%ED%B0%93%ED%AF%80%ED%B0%90%ED%AF%80%ED%B1%82%ED%AF%80%ED%B1%91%ED%AF%80%ED%B1%96%ED%AF%80%ED%B1%83%ED%AF%80%ED%B1%94%ED%AF%80%ED%B0%8F%ED%AF%80%ED%B0%93%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%92%ED%AF%80%ED%B0%97%ED%AF%80%ED%B0%8F%ED%AF%80%ED%B0%98%ED%AF%80%ED%B0%9A%ED%AF%80%ED%B0%96

