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Educational Trends in Digital Age 2

u Context awareness learning
u Collaborative learning
u Ubiquitous learning
u E-learning
u Mobile-learning
u Online learning
u Digital game-based learning
u Cloud-based virtual learning
u MOOCs



Inquiry-Based Science Learning 3
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Experimental Triad in Pre-digital Class

Research Subject Instrument of Research Object of Research 

Student who uses 
instruments for 

experimentations 

Experimental facilities 
based on analogous 

transformation of energy 

Natural objects or 
phenomena 
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Experimental Triad in Digital Class
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Experimental Triad in Digital Class

Research Subject Instrument of Research Object of Research 

Hyper-connected 
Student

Instruments based on mobile 
and wearable technologies 

Hybrid Cyber-Physical 
Systems
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Split attention / divided attention

Joint Attention

Hyper attention

Networked Student

Collaboration and data exchanges with 
other students/teacher/professionals
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4.2.3. The “Discuss“ stage
In the process of discussing questions and answers, many students formed subgroups in chat rooms to focus on a particular topic and

engaged in communication and discussion, producing text-only descriptions, opinions, and cognitions. Discussion of relevant knowledge
regarding aquatic plants also expanded into more in-depth discussions in the chat rooms. During these discussions, all the students were
able to freely express their viewpoints, and through discourse with their peers, they determined whether these viewpoints conformed to

Fig. 5. Inquiry activities by location-based AR system.

Fig. 6. Upload an observation.

T.H.C. Chiang et al. / Computers & Education 78 (2014) 97e108 103

Northern Taiwan Augmented Reality 
Based Learning Project 

An example of a 
new research 

subject 
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Chiang, Yang, and Hwang, 2014



Digital Instruments
Instruments based on mobile and 
wearable technologies include virtual 
and real components
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Moving from 
spotlight 
attention paradigm 
to …?



measured curiosity and cognitive load with well-established paper-and-pencil tests 
(Chandler & Sweller, 1991; Litman & Spielberger, 2003). 

 

  

 

Figure 3. Students in our study performing the water glass experiment with Google Glass. 

4. Results 

Because of the small sample size, we will interpret the descriptive data of the 
conducted paper-and-pencil tests very conservatively and carefully. Figure 4 shows that 
the two groups differ in their degree of curiosity state. Students who experimented with 
Google Glass have a higher degree of curiosity state than students in the CG. Using the 
nonparametric Mann-Whitney test for independent random samples, we established 
that these differences are significant and with a large Cohen's d effect size (p = 0.005; d 
= 1.1).  

However, the Mann-Whitney test showed no significant differences concerning the 
perceived cognitive load (concerning experimental demand and mobile device 
handling; pexperiment = 0.8; pdevice = 0.2). 

J. Kuhn et al. / gPhysics – Using Google Glass as Experimental Tool 217gPhysics – Google Glass for 
Wearable - Technology Enhanced Learning

An example of a 
new research 

instrument
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Lukowicz et al., 2015



Hybrid Object
Cyber-Physical Systems 
’Enchanted Objects”

Spatial Attention
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Dimensional Selective
Attention



Connected Gardening Project 

An example of a 
new research 

object
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Zuiker and Wright, 2015



Ø The subject-instrument-object triad is the core foundation of inquiry-
based science learning

Ø The digital triad is different from the classical triad of the pre-digital 
epoch 

Ø Each component of the digital triad is enriched by:
v Intensive communication as a feature of the research subject
v Virtualization as a feature of the research instrument
v The hybrid features of the emerging research objects

Ø Digital triad invites emerging directions in attention’s study
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Thanks!
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