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Learning knowledge deeply

1. Relate new ideas to previous knowledge

2. Integrated knowledge into conceptual 

systems

3. Identify patterns & principles

4. Evaluate new ideas & relate to conclusions

5. Understand process (social) of knowledge 

creation

6. Self-reflection & awareness

Sawyer, p. 5, 2006 (ed, Cambridge Handbook of Learning Sciences)



Confusion can be beneficial for 

learning

“Confusion resolution requires the individual 

to stop, think, engage in careful deliberation, 

problem solve, and revise their existing 

mental models” 
D’Mello et al, 2014



Internal and external learning 

conditions

(Gasevic, D., Dawson, S., Siemens, G., in press)



Elaborative interrogation

Explanatory questioning 

Dunlosky et al., 2013



Spacing effect/distributed practice

Cepeda et al. 2006



Goal Orientation Theory

“motivational orientations that contributes to 
students’ adaptive and maladaptive patterns 
of engagement.”

Kaplan & Maehr, 2007



Cognitive Apprenticeship

“generalizing knowledge so it can be used in many 
different settings”

- Modeling

- Coaching

- Scaffolding

- Articulation

- Reflection

- Exploration 

Collins, 2006



Community 

of Inquiry

https://coi.athabascau.ca/

https://coi.athabascau.ca/


“… escalating the speed of research on 

many problems in education.”

“Not only can you look at unique learning 

trajectories of individuals, but the 

sophistication of the models of learning goes 

up enormously.”
Arthur Graesser, Editor, 

Journal of Educational Psychology



Research broadly, analytics & 

visualization specifically, is a 

structured process of 

relationship discovery





Sensemaking

“Sensemaking is a motivated, continuous 

effort to understand connections . . . in order 

to anticipate their trajectories and act 

effectively”

(Klein et al. 2006)



or

“Sensemaking is about labelling and 

categorizing to stabilize the streaming of 

experience” 

(Weick et al. 2005: 411)



Participatory sensemaking:

“the coordination of intentional activity in 

interaction, whereby individual sense-

making processes are affected and new 

domains of social sense-making can be 

generated that were not available to each 

individual on her own” 
De Jaegher and Di Paolo 2007



100 people in a room theory of 

knowledge





Coherence is an orientation about the 

meaning and value of information elements 

based on how they are connected, 

structured, and related

Antonovsky 1993



wayfinding



“the process that takes place when people 

orient themselves and navigate through 

space”
Raubal and Winter 2002



“is the cognitive element of navigation … it 

does not involve movement of any kind but 

only the tactical and strategic parts that 

guide movement.” 
Darken and Peterson 2002



Four Generations of Educational 

Technology

1. Basic tech use: CBT, website

2. ERP-type learning systems (LMS/CMS)

3. Fragmentation: Web 2.0, social media, 

competency, adaptive/personalized

4. Distributed & networked
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