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Abstract: This poster presents a model for augmented mobile learning used as part of a 

Croatian mobile learning research project. The project seeks to transform primary school 

teaching and learning experiences via novel tablet computer application approaches. The 

paper presents the design of modules for augmented mobile learning that are to be used on 

multiple mobile platforms as part of digital mobile learning lessons developed in the project. 

Introduction 
In educational contexts, through spatial visualization and interaction, Augmented Reality (AR) provides a 

unique experience which combines real-world and virtual information, making abstract concepts concrete for 

pupils (Billinghurst & Duenser, 2012). Using AR in education via Augmented Reality Learning Experiences 

(ARLEs) can lead to increased pupil motivation, with changes in engagement and behavior noted for pupils 

having previous motivation and concentration issues (Dunleavy, Dede, & Mitchell, 2008). Best practice for 

ARLE design is participatory iterative design with teacher involvement, respecting the principles of integration, 

empowerment, awareness, flexibility and minimalism (Cuendet, Bonnard, Do-Lenh, & Dillenbourg, 2013). 

 ARLEs have not so far been tested in the Croatian education system. Therefore an ARLE framework 

was developed as part of the SCOLLAm research and development project which explores mobile learning in 

the Croatian primary school context (Čarapina et al., 2015). The ARLEs in the framework are tailored to the 

specific curriculum and are designed utilizing the aforementioned best practices and principles of ARLE design.  

An Architecture for Extensible and Flexible Augmented Mobile Learning 
The SCOLLAm ARLE framework is based on configurable ARLEs, where each ARLE is a separate component 

that can be used as part of a SCOLLAm mobile learning digital lesson. ARLEs communicate with lessons 

through TinCan API-derived input and output parameters. Utilizing this approach, ARLEs can be reconfigured 

for different content contexts and levels of complexity appropriate for a specific digital lesson without changing 

the ARLE’s code. Development is performed using the Xamarin platform, allowing for a multiplatform 

approach with significant code reuse, with native code used when necessary (see Figure 1).  

 

 
Figure 1. An example of a SCOLLAm digital lesson with the architecture of an ARLE module shown in detail 

 

Currently, there are three SCOLLAm ARLEs for Android and Windows operating systems being developed. 



Extensible and Flexible Mobile ARLEs  

AR.Shapes 
AR.Shapes is used to teach shapes. A configurable list of shapes is provided (see Figure 2), where each 

represents a physical object in the environment with an affixed QR code to be scanned. Pupils progress when a 

correct shape is identified and are warned when a wrong shape is selected. 

AR.Compass 
AR.Compass educates pupils on the directions of the world by asking them to turn the tablet towards a specific 

direction. If their choice is correct, a configurable supplemental fact about the direction is shown (see Figure 3). 

If their choice is not correct, a hint is given, allowing for reinforcement in the physical context relevant to the 

classroom, local geographic area/landmarks etc. 

AR.Map 
AR.Map is used to explore the pupils’ competencies in spatial orientation and map reading. The ARLE can be 

configured with coordinates of a number of locations shown on a map (see Figure 4) or in an AR viewport (see 

Figure 5) that the pupils have to physically locate in the area during fieldwork. 

 

 
Figure 2. AR.Shapes identification of shapes 

 

 
Figure 3. AR.Compass fact display example 

 
Figure 4. AR.Map map view with a list of locations 

 
Figure 5. AR.Map AR viewport 
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