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Background
What do school students need?

"When we see that kids are bored in school, 
and maybe even university, it's not because 
they need fun. They need challenges.” 
(Farokhmanesh, 2015)
(https://www.polygon.com/2015/2/13/8035115/indiecade-2015-keynote-play-design) 
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Overview
• Mobile and seamless learning
• Challenges 
• Pedagogical design and implementation of mobile and 

seamless learning with four examples
Seamless inquiry-based learning in science
Flipped classroom pedagogical model in mathematics
Productive failure-based flipped classroom
Project-based learning with productive-failure instructional 
design 

• Design and implementation of teacher orchestration of mobile 
and seamless learning

Mobile and Seamless Learning
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What is mobile learning?

• Mobile learning is mobile, wireless, 
in your pocket learning (Quinn, 
2000).

•

What is mobile learning?

m-learning

Overlapping

What is mobile learning?
•

•



Seamless learning (SL)

•
•
•

Chen et al. 2010)

Challenges of mobile and seamless learning

Khaddage et  al.,  2015

Key Challenges 
• Content/tasks (student-Centred)
• Bridging formal and informal learning
• Recognition and assessment of informal learning

Khaddage et  al.,  2015

Pedagogical perspectives
Design and implement mobile and seamless 

learning in school education 
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How to design and implement mobile and 
seamless learning in school education?

New bottle with old wine?
• Instead of acting as transformative agent, the 

new technologies have often been added to 
existing models (Bransford, et al., 2008).

• Old classroom practices are usually found in 
new technology learning environments.



A Need for Pedagogy

• Technologies can be used in 
transformative ways that can help 
transform learning using innovative 
pedagogical designs!

Bransford, J., Slowinski, M., Vye, N., & Mosborg, S. 
(2008). The learning sciences, technology and designs 
for educational systems: Some thoughts about change. 
In Learners in a Changing Learning Landscape (pp. 37-
67). Springer, Dordrecht.
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Pedagogical design of 
mobile and seamless learning

TPACK

https://www.youtube.com/watch?v=qyDU_3-AH2k

(Mishra & Koehler, 2009) 

Meaningful learning 
with technology. 
(Jonassen et al. 2008)
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How to design and implement mobile and 
seamless learning in school education?

How to design and implement mobile and 
seamless learning in school education?

• Jonassen et al. (2000) posit that if learning 
technologies are tools for mediating the practice 
of learning, 

• “the affordances of any [learning] technology are 
the properties of that environment that enable the 
effectivities of the technology, and the abilities of 
the learner to take learning actions (p.113)”.

Jonassen, D. H. (2000). Toward a design theory of problem solving. Educational 
technology research and development, 48(4), 63-85.

How to design and implement mobile and 
seamless learning in school education?

Affordances Mobile Apps
multimedia access  Search engines (e.g., Google, Yahoo, Chrome);Viewing tools (e.g., Adobe 

reader); Learning platforms (e.g., Moodle, Edmodo)
Communication Social network apps (e.g., Edmodo, Facebook, Instagram); Instant Messaging 

(SMS); email; phone call; Whats App; Line; WeChat; Facebook, etc.
Data collection Camera; Recording; Video-taking; Note-taking
Scheduling Calendar; tasks; excel; Notes
Representation MindMeister; MS PowerPoint; Prezi, Photo
Knowledge Construction Word Mobile, PPT; Notes; or other downloaded software; Google docs
Resource sharing NFC; Bluetooth; Google Drive; Dropbox, Social network apps (e.g., Edmodo, 

Facebook, Instagram,, QR code
Augmented reality Google Map; MapKing,QR code (QR code reader/scanner)
… …
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How to design and implement mobile and 
seamless learning in school education?

Pedagogical knowledge: Pedagogical principles

(Song & Looi, 2012; Scardamalia & Bereiter, 2006; Vygotsky, 1978; Zhang et al., 2011)

(How?)

How to design and implement mobile and 
seamless learning in school education?

Pedagogical knowledge (How?)
•
•
•
•
•
•
•
•

Content knowledge: What?

How to design and implement mobile and 
seamless learning in school education?

https://www.youtube.com/watch?v=qyDU_3-AH2k

TPACK:
Technological, 
pedagogical 
content 
knowledge

How to design and implement mobile and 
seamless learning in school education?

https://www.youtube.com/watch?v=qyDU_3-AH2k

TPACK in Context

How to design and implement mobile and 
seamless learning in school education?

(What + How + Partner) Context Meet students’ needs  
30



31 Seamless inquiry-based learning model in primary science

Song, Y. (2014). “Bring Your Own 
Device (BYOD)” for seamless 
science inquiry in a primary 
school. Computers & Education, 
74, 50-60.

Website about fish shared 
by Ling on Edmodo

Website about fish shared 
by Tin on Edmodo 33 Photo taken using the smartphone in a wet market shared by Ling

• Explore a few kinds of fish in the wet market
• Take pictures of fish using the mobile device
• Make recordings of the observations in the wet market 
• Interview the fishmongers in the market using the device
• Upload the work to Edmodo and Evernote for sharing
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Different mobile devices used by the group members
3-Dec-18 35

Ran - working on the fish 
36



Fish by Tin Fish by Ling
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Fish by Ran
Fish by Nini

Activity 3 Reflections in Evernote
& share in Edmodo (online)

3-Dec-18 38
Watch the video clip!
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Song, Y. (Under revision). 
Adopting innovative 
strategies in flipped 
classroom to enhance 
students’ mathematics 
learning in a technology-
rich learning environment. 
Technology, Pedagogy & 
Education.

Class activities designed using the 5-D pedagogical framework in a technology-rich learning environment.

• The flipped classroom pedagogical model emphasizes
student-centered learning to move the lecture time out
of the classroom as pre-learning activities and use the
class time to engage students in active learning
activities (Bishop & Verleger, 2013; Clark, 2015).



• Face-to-face class time is used to discuss and solve targeted
problems via active learning activities, with teacher acting as a
facilitator to monitor students’ performance and offer immediate
feedback (Bishop & Verleger, 2013; Gilboy et.al, 2015; Herreid &
Schiller, 2013; Mehring, 2016; Zhai, Gu, Liu, Liang, & Tsai, 2017).

Discover problems
• Quiz
• Watch video clip
• Mid-quiz
• Teacher-student interaction

via WhatsApp

“Points, Angles, 
Lines and Planes”

Students making annotations on the 
3D model using Skitch on iPad

• Diagnose: identify misconceptions
• Devise: make plans
• Develop: implement the plans to 

generate findings 
• Defend: justify and present the 

findings

“Productive failure” pedagogical design

“Productive failure” pedagogical design first engages 
students in unguided problem solving to elicit their prior 
knowledge, particularly in the failure to solve the problem, 
followed by using this information to consolidate and 
aggregate new knowledge (Kapur, 2016). 
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Pre-test Mid-test Post-test Conceptual             
understanding

Mean SD Mean SD Mean SD Mean SD

VPFC group 25.48 14.16 46.74 21.74 39.71 28.45 37.64 28.11

PFFC group 21.84 10.30 37.54 21.63 34.90 26.34 52.57 22.76

• Students in VPFC group managed to watch the videos before
class and previewed the content to be covered in class put them
at an advantage compared to the PFFC group.

• However, students in the PFFC group performed better in
conceptualizing the like terms and unlike terms.

Example: Question concerned with asking students to 
discuss the difference between like terms and unlike terms

Students in the PFFC group performed better in conceptualizing the like
terms and unlike terms.

• The best conclusion students in VPFC group arrived at was, “I think it
can be categorized as numbers and letters”;

• while a student in the PFFC group mentioned, “If the algebraic
expressions and their powers are the same then they are like terms, if
not they are unlike terms”.

It is noted that the former conceptualization tended to be too simplistic
without giving more concrete ways of distinguishing like terms from unlike
ones; while the latter conceptualization was closer to the very definition, i.e.,
as long as the algebraic expressions and their powers are the same, then
they are regarded as like terms.

Solutions to questions in mid- and post-tests by a student in VPFC group

Solutions to questions in mid- and post-tests by a student in PFFC group

Song, Y. (2018). Improving 
primary students’ 
collaborative problem solving 
competency in project-based 
science learning with 
productive failure 
instructional design in a 
seamless learning 
environment. Educational 
Technology Research and 
Development, 66(4), 979-
1008.
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Matrix of collaborative problem 
solving competency 
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4Cs + CT = 5Cs
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/ class orchestration refers to 
how a teacher manages real-time, multi-
layered activities in a context with multi-
constraints for effective instructional 
practices, particularly with technology 
support (Dillenbourg, 2013). 

Orchestration

The computer-supported collaborative learning (CSCL) 
community is still far from consensus on the definition of 
orchestration (Dillenbourg, 2013; Roschelle, Dimitriadis, 
& Hoppe, 2013). 
• Orchestration design (Screen-level pedagogy?)
• Dynamic orchestration (Deployment-level pedagogy?)

Dillenbourg &  
Jermann, 2010). 

Orchestration

• Orchestration design refers to pedagogical scenarios that 
describe the organization of learning to model sequences of 
learning activities from a particular time and event, as well as from 
participant

Dynamic orchestration focuses on the need for teachers to have a 
bird s eye view of simultaneous, ongoing activities occurring on 
different planes: individual, group, and the class as a whole.
(Dillenbourg & Jermann, 2010



Lamp

• How to help teachers to orchestrate collaborative
science inquiry within and beyond the classroom in a
mobile learning environment remains a “blank spot” in
the literature and becomes a focus for this research to
investigate into.

• Develop the m-Orchestrate learning system for teacher
orchestration in collaborative science inquiry

M-Orchestrate

Six design principles
• flexibility,
• continuity,
• awareness,
• curriculum relevance,
• assessment relevance, and
• collaboration

These elements are also 
the target affordances of 
the learning system to be 
designed and developed 
for teacher orchestration. 

Wrap up

• Pedagogical design of mobile and seamless learning is 
the key;

• Implementation of mobile and seamless learning needs 
support for both teachers and students;

• Teacher orchestration is an alternative way to provide 
the support
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