
1 

 

 

Sustainable Seamless Learning:  
What have we learned and where are we going? 

可持续性无缝学习研究成果及发展趋向 

Chee-Kit Looi 

National Institute of Education，Singapore 

吕赐杰 

新加坡国立教育学院 



Acknowledgements: 

Seamless Learning Team 

2 



Tribute to 

 First generation Mobile Learning 

researchers like  
 Mike Sharples,  

 Hiroaki Ogata,  

 Roy Pea,  

 Jeremy Roschelle,  

 Elliot Soloway,  

 Cathy Norris,  

 Miguel Nussbaum 

 Tak-Wai Chan, 

 Agnes Kululska-Hulme, 

 Kinshuk, 

 Mohamed Ally, etc 



Where are we coming from? 

 Many countries are going 1:1, what is a 

good pedagogical model that is 

sustainable? 

 

New York Times, May 4, 2007 

A day that will live in infamy for 

educational technologists 



Where are we also coming 

from? 

 How to bridge formal and informal learning 

 

 

 

 

 

 

 

 Whither role of mobile technologies? 
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Planned and emergent learning spaces 

mediated by 1:1 mobile devices 
O

u
t 

C
la
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Type II 

Planned learning out of class 
E.g. Field trip to heritage site which is part of a 

school curriculum 
 

Type III 

Emergent learning out of class 
E.g. Using mobile phones to capture pictures and video 

clips of animal and directed by self-interest 
 

In
 C

la
s
s
 

Planned Emergent 

Type IV 
Emergent learning in class 
E.g. teachable moments not planned by the 
teachers 
 

 

Type I 
Planned learning in class 
E.g. Searching for answers in the 
classroom 

 
 



Seamless Learning:  

What seams to remove?  

 continuity of the learning experience 

across different scenarios or contexts 

 between formal and informal contexts 

 between individual and social learning 

 extending the social spaces  

 one device or more per student 

(Chan et al 2006) 



8 

Overview of presentation 

• Share our experiences with 

seamless learning 

• 1:1 learning in the classroom 

• Informal learning outside 

classroom 

• Possible future research directions 
 



The story … 

Mobile learning mediating  

in and out of classroom learning 

in a Singapore classroom 



Where is Singapore? 

  



Where is Singapore? 



1:1 learning in the classrooms 



Mobilized science lessons in a 

Primary 3 class 

 





Design principles 

 Design student-centered learning 

activities 

 Make students’ thinking process 

visualizable 

 Incorporate different learning 

modalities  

 Design for holistic and authentic 

learning 



Design principles 

 Ensure that the teacher plays the role of 

facilitator (to move away from didactic 

teaching) 

 Provide an environment to integrate all 

learning activities (students have a hub to 

launch or continue their learning activities) 

 Assess formatively 

 Extending classroom learning activities 

beyond school hours and premises 

 



Experiment 
(video) 

KWL 

Comparison 
Table 

Picture 
Taking 

Sketchy 

PiCo Map 

MLE Lesson Package 
For learning Plant 
Systems 

Goals of 

Lesson 



Some students work in 

Sketchy 

A sample of a Grade 4 
students work on 
Sketchy showing the 
characteristics of living 
things: 
 
Grow 
Reproduce 
Movement 
Die 



A sample of student’s Sketchy 
A student’s Sketchy 

showing a spider with 

characteristics of an 

insect. The teacher can see the 

child’s misunderstanding of 

classifying spiders as insects.  

 

She can show a picture 

of a spider to the class and ask 

whether spiders can be 

classified as insects.  



Supplemental OR essential 

 

 

 

 

 

 Add-on: Apps 

 Essential: Mobile platform as learning 
hub 

Norris & Soloway, 2010 at http://www.districtadministration.com/viewarticle.aspx?articleid=2405) 



How did the class with the 

mobilized curriculum for a 

whole school year perform?  

6 mixed ability classes in the primary 

school 

One class with mobilized curriculum 

intervention 

 

 

 



Impact on Test Scores 

Significant difference on year-end science 
exam scores among the 6 mixed-ability classes 
after controlling the exam scores (before the 
introduction of mobilized lessons) constant 

Class difference explains 41% of the variance 
in year-end exam scores 

The intervention class  

has the highest exam  

scores among all the  

mixed-ability classes! 
 

 



Video of seamless learning project in 

a Singapore primary school  



Informal Learning Out of Class  



Initial Challenges 

 How to define informal learning 

 How to capture “seamless” 
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Learning across time & space 

O
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t 
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Type II 

Planned learning out of class 
Home visits 
Science Centre Data 
Field trips 
Quiet Captures 
Artefacts 
Surveys 
 

Type III 

Emergent learning out of class 
Home visits 
Science Centre Data 
Quiet Captures 
Artefacts 
Surveys 
Focus Groups 

In
 C

la
s
s
 

Planned Emergent 

Type IV 
Emergent learning in class 
Home visits 
Lesson Observations 
Quiet Captures 
Artefacts 
Surveys 

 

Type I 
Planned learning in class 
Home visits 
Lesson Observations 
Quiet Captures 
Artefacts 
Surveys 
Focus Groups 
Academic results 

 
 

Chen, W., Seow, P., So, H. J., Toh, Y., & Looi, C.K. (2010). Extending students’ learning 
spaces: Technology-supported seamless learning. The 9th International Conference of 
the Learning Sciences (ICLS), Chicago. 
 



Quiet Captures 

 Internally developed application to 

capture log file data & screen shots 

	

Ivica, B., & So, H. J. (2010). Quiet captures: A tool for capturing the evidence of seamless 
learning with mobile devices. The 9th International Conference of the Learning Sciences 
(ICLS), Chicago.  



How did they use 

smartphones? 



How did they use 

smartphones? 



Understanding their media 

practices 

 find out  

 students’ areas of interests,  

 level of media literacy and usage patterns  

 use appropriate tools 

 for curricular activities 

 to scaffold the students in class 



an example of how informal 

learning can inform formal learning 

 Student A learned to 

use Google Maps and 

taught his peers 

informally in class  

 The teacher designed 

a Mathematics lesson 

that required students 

to use Google Maps to 

find out more about 

distance  

 



Informal Learning Spaces 

 6 rounds of home visits 

 Interviews with students, parents and 

siblings (for some participants) 

 Strong parental support 

 Limited space for informal learning for 

Singapore kids 



Linkages between formal and 

informal learning 



One student - Aaron 



Linkages between formal and 

informal learning 

Research Findings 

Learning experiences are deepened when a virtuous cycle is created, where the students 

can establish continuity of experiences connecting both the formal and informal learning 

spaces. 

O
u

t 
C

la
s
s
 Type II 

 
 

Type III 

 
 

In
 C

la
s
s
 Type I 

 
 

Type IV 

Planned Emergent 

1. Learns about 
different types of fish 
from fishing trips & 
reference books 

7. Applied class 
knowledge to identify 
throbbing fish organ 

as part of body 
system  

2. Aaron & Rick 
sharing knowledge 

on marine life 

3. Aaron 
sharing what he 
knew about fish 

in KWL 

4. Learnt about 
tail-fin and body 
system in class 

5. At Sci Ctr, Aaron 
learns from mother on 
how fish bladder helps 

fish stay afloat  

6. Activating and 
sharing prior knowledge 

on marine life 
enthusiastically 

Aaron’s example 



Another student - Larry 



Linkages between formal and 

informal learning 

Research Findings 

In cases where there are disjuncture in the cycle, learning tends to be more surface and 

perceived as irrelevant to the lives of participants. 

O
u

t 
C

la
s
s
 Type II 

 
 

Type III 

 
 

In
 C

la
s
s
 Type I 

 
 

Type IV 

Planned Emergent 

Relatively isolated informal 
learning space (playing 

online games or watching 
movies) 

Learning about Science 
at the game kiosks at 

Sci Ctr but cannot 
remember the essence 

of games 

No connection between 
Science and gaming 

Larry’s example 

Playing downloaded 
games or online 

games on Y8 
channel  



How to bridge 

 Learning experiences are deepened 

when a virtuous cycle is created, where 

the students can establish continuity of 

experiences connecting both the formal 

and informal learning spaces. 

 



Messages for sustainability 



Barrel Theory 木桶原理 

 Technology innovation 

Policies 

Curriculum 

Pedagogy 

Practices 

Teacher Beliefs 

Skills of Teachers 

Assessment 



A long-term perspective to doing 

research at the primary school 
Mobile 

Devices 

for 3R 

2006 

Seamless 

Learning in 

Grades 3 & 4 

2008  

Chinese Lg 

Learning 

2009 

MyCloud 

2010 

P3 Scaling 

2011 

1:1 Learning in  

Math & Sci in 

Grade 5 

2010 

School-

initiated 

Research 

Centre 

2009 

Scale-up 1:1 

Learning in  

Math & Sci in 

Grade 5 

2012 



From a systemic reform 

perspective 

 Macro-level actors: Policymakers who 

set the climate or policies for 

educational reforms 

 Meso-level actors: Researchers as 

re- contextualizers who moved 

discourse from original to 

pedagogic site 

 Micro-level actors: Individuals such as 

students and teachers  

 

Looi, So, Toh & Chen, 2011 



A richer analysis: 

10 Dimensions of Seamless 

Learning (Wong & Looi, 2011) 

(1) Encompassing formal and informal learning; 

(2) Encompassing personalised and social learning; 

(3) Across time; 

(4) Across locations; 

(5) Ubiquitous knowledge access 

(6) Encompassing physical and digital worlds; 

(7) Combined use of multiple device types 

(8) Switching between multiple learning tasks 

(9) Knowledge synthesis 

(10) Encompassing multiple pedagogical or learning 

activity models. 

 



Studying Seamless Learning 

 Is SL a habit of mind? A potential 

pedagogical strategy?  

 Must SL be mediated by mobile or 

ubiquitous devices? 

 Need more ethnographic studies of 

seamless learning 

 



Design principles from  

Facilitated SL to Self-Directed SL 
(Wong & Looi, 2011) 

 develop learning activities that aim to change 

mindsets of students 

 more open-ended learning activities out of their 

personal curiosity and learning interests 

 consider student artifacts created with the 

mobile devices as a means of formative 

assessment 

 recognize that parents and other family 

members can be powerful resources to support 

students’ seamless learning experiences 

 



Strategies for adoptability 

 Plan for routine use 

 Plan for linkages with 

informal use 

 Link to curricular 

activity system 

 Empower teachers to 

continue design and 

enactment 



Situations where technology 

works 

 where students use 

technology all the time 

 where technology is truly 

personal 

 where the curriculum 

leverages the affordances 

of technologies 

 where it is easy for teachers 

or students to add to the 

repertoire of technology-

enabled activities  



Sustaining the change 

 A change has occurred 

 Transformation? That implies sustained 
change 

 Our challenge: Think through how the 
work can be continued to be sustained? 
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Planned and emergent learning spaces 

mediated by 1:1 mobile devices 
O

u
t 

C
la

s
s
 

Type II 

Planned learning out of class 
E.g. Field trip to heritage site which is part of a 

school curriculum 
 

Type III 

Emergent learning out of class 
E.g. Using mobile phones to capture pictures and video 

clips of animal and directed by self-interest 
 

In
 C

la
s
s
 

Planned Emergent 

Type IV 
Emergent learning in class 
E.g. teachable moments not planned by the 
teachers 
 

 

Type I 
Planned learning in class 
E.g. Searching for answers in the 
classroom 

 
 



    The End  

Contact me at: cheekit.looi@nie.edu.sg 


