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Introduction

Two main strands of mobile learning research:

1. Empirical studies on the affordances of emerging

mobile devices and evolving Web technologies to

overcome the constraints of time, space and location

(e.g., Specht, Ternier, & Greller, 2011; Ternier,

Klemke, Kalz, Van Ulzen, & Specht, 2012)



Introduction

Two main strands of mobile learning research:

2. Research studies focused on pervasive knowledge

construction bridging in and out of the school learning

contexts (with technological mediation) (Kerawalla et

al., 2012; Tan & So, 2011; 2016; Wong & Looi, 2011).



Goal of the paper

1. To explore relations between levels of inquiry,

task types and technological mediation on

learners’ autonomy and learners’ interaction

with the environment in mobile learning.

2. To revisit the notion of environment interaction

in outdoor learning spaces (open and enclosed

spaces).



Mobile Inquiry-Based Learning (MIBL)

How MIBL distinguishes itself from other forms of 

learning?

 Learning is intentional (Duschl & Grandy, 2008)

 Learners are active agents of learning (Driver, 

Newton & Osborne, 2000)

 Learners develop a sense of situational intent (Choi 

& Hannafin, 1995) => dependent on time and 

situation



Mobile Inquiry-Based Learning (MIBL)

This paper draws on the theories of constructivist

(intentional learning), socio- constructivist (knowledge

co-construction) and situated cognition (situated

learning) to explore the relationship between levels of

inquiry, learners’ autonomy and environmental

interaction in mobile learning.



Reflective questioning:

Is there, and if so, what is the relation between levels

of inquiry (task structuredness) and technological

mediation on:

 Learners’ autonomy in MIBL?

 Learners’ interaction with the outdoor learning

environment in open and enclosed learning

spaces?



Outdoor Learning: 

Open vs Enclosed space

Outdoor open space e.g. a 

river trail, a nature ramble.

Outdoor enclosed space e.g., 

tunnel at a fortress, exhibition area 

inside a castle.



Levels of inquiry

Figure 1. Levels of inquiry  (adapted from Tafoya et al., 1980)



Levels of inquiry: 

Teacher & Student Agency



Levels of inquiry: Technological 

Affordances and learners’ autonomy
Netherlands

weSPOT project (Working Environment withPersonal Open 

Tools) to foster environmental literacy (Firssova et al., 2014):

• weSPOT inquiry model: activities ranged from highly 

structured to open inquiries. 

• Technological mediation: mobile personal inquiry manager 

to support self-directed learning, context-aware notification 

system to enable contextualized sharing and notification of 

real world experiences & mobile data collection system.







Key findings from weSPOT Energy consumption project:

 Students could be overwhelmed if cognitive 

requirements demanded by the system were too high

 Motivation diminished and the learning effect was not 

as expected owing to a lack of structure and teacher 

support and flaws in the infrastructure

 Game ownership and understanding of inquiry

Levels of inquiry: Technological 

Affordances and learners’ autonomy



Levels of inquiry: Technological 

Affordances and learners’ autonomy
Netherlands

DojoIBL (Suárez, Ternier, Prinsen, & Specht, 2016):

 Inquiry model: Inquiry process was segmented into 

phases, and the phases into activities with role 

assignment to structure the learning process.

 Technological mediation: Mobile Messaging 

component and the Mobile Notification component 

to support communication with peers & teachers.



Levels of inquiry: Technological 

Affordances and learners’ autonomy

Key findings from DojoIBL project:

• DojoIBL platform enabled the teacher to structure 

the inquiry-based learning process by means of 

activities.

• Improved communication with peers and teachers 

via the technological mediation and this increases 

awareness of the learning progress at both 

individual and collaborative level.



Levels of inquiry: Technological 

Affordances and learners’ autonomy
Singapore

Mobile learning trail at the Singapore Sentosa Island 

(Tan & So, 2011; 2015 & 2016)

Task type and structuredness:

from well structured (knowledge

performative task e.g., locate a

tunnel using the coordinates) to

tasks to ill-structured task

(knowledge generative task

e.g., explain the purpose of the

tunnel)
Task Design

Task 1: Measure 

& calculate the 

gradient of 

three slope &  

rank the slope 

from the 

gentlest to the 

steepest. 

(performative)

Task 7: Identify a problem 

area in Sentosa & 

propose solutions using 

design thinking – 

brainstorm, share, 

categorise & solutioning.  

(knowledge generative)



Levels of inquiry: Technological 

Affordances and learners’ autonomy
Singapore

 Technological mediation: 

mobile device and web 

2.0. technology affords 

immediacy of feedback

!



Levels of inquiry: Technological 

Affordances and learners’ autonomy
Key findings from the mobile learning trails:

 Task structuredness: the well-structured tasks leading to 

the ill-structured task types enabled a gradual increase of 

learner’s capacity for reflective inquiry (scaffolding)

 Technological mediation enhanced students’ autonomy 

and thereby increased students’ capacity to take control 

of their learning journey: Students were able to re-

evaluate their initial findings and re-negotiate meaning 

based on the immediacy of feedback.





Levels of Inquiry: Outdoor-outdoor (open 

space) vs. outdoor-indoor (enclosed 

space) environmental interaction
Netherlands

Outdoor open space: A city trip in Florence using the architecture of 

ARLearn system (Ternier et al., 2012) or MijnStad



Levels of Inquiry: Outdoor-outdoor (open 

space) vs. outdoor-indoor (enclosed 

space) environmental interaction
Netherlands

Key findings (Ternier et al., 2012) :

 Students were able to reflect in contexts and create learning content 

and successfully construct new knowledge as they moved from one 

location to another.

 Technology mediation enhanced students’ interaction with the 

environment, enables them to work on their own and synchronised

their notes with the cloud and later revisit them.



Singapore

Outdoor open space: measure gradients of slopes at the beach on a 

island trail (Tan & So, 2011)

Key findings:

 The presence of the real physical environment certainly presented a

different facet: straight-forward application tasks such as the measuring

and ranking of the gradient of slopes saw unusual engagement in the task-

discourse and greater collective knowledge construction. It is no longer as

clear-cut owing to the spatial scale as compared to the slopes near the

school basketball court where they first practiced measuring the gradient of

a slope.

Levels of Inquiry: Outdoor-outdoor (open 

space) vs. outdoor-indoor (enclosed 

space) environmental interaction



Levels of Inquiry: Outdoor-outdoor (open 

space) vs. outdoor-indoor (enclosed 

space) environmental interaction

Singapore

Outdoor enclosed space: visit to war exhibits & displays in the 

tunnels on a mobile learning trial (Tan & So, 2015; 2016)

Key finding:

 Most students tended to approach exhibits to look for answers 

to the inquiry tasks regardless of task type & structuredness. 

Environment interaction became brief, superficial and 

conservative.



Challenges & Implications

1. Teacher agency  vs. Learner autonomy:

Apart from task structuredness and technological

mediation, learner autonomy to exercise more self-

regulation in the learning process also depends on the

learning context and content, socio-cultural practices

and learner profile.



Challenges & Implications

2. Technological affordances enable:

• Immediate interaction with the rich physical 

affordances of the outdoor environment.

• Immediacy of feedback, interaction & 

collaboration.

• Contextualized learning, content creation & 

knowledge construction.



Challenges & Implications

3. Levels of inquiry & task design:

The four levels of inquiry and task type ought to align 

with the desired learning outcomes, the outdoor 

learning contexts (open vs. enclosed spaces) and 

students’ capacity for autonomous learning in 

situated learning.



Thank you…

Questions & Discussion
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