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ABOUT ME
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Background in the Learning Sciences 

and Information Sciences

Research interests is cognition in 

informal environments, especially in 

how digital technology shapes learning

Application areas are engineering and 

CS education, and technology 

workplaces 



A LITTLE EXERCISE

Think of one problem you faced at home or at work in the past week and how 

you went about solving it. 
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MY YOUTUBE™ PAGE IS GOOD 
INDICATOR OF WHAT I’VE BEEN UP TO
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INFORMAL 
LEARNING

Formal learning environments constitute a relatively small proportion of

overall learning ecology over our lifetime and yet they get a

disproportionate attention in terms of research and practices, especially

in engineering education.
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Barnes & Nobles Insights: Nontraditional-Student-Report_02.02.18_FINAL.pdf

https://assets.ctfassets.net/01m81am3l5ep/4zIP8lwQ4wKSsQSsEQgiWC/58e17dfe054f563066fb6424468b9aba/Nontraditional-Student-Report_02.02.18_FINAL.pdf


THE NEW DIGITAL STUDENT



THE NEW 
DIGITAL 

STUDENT

It isn’t just devices and access to

information but a much larger

change in how they are leveraged

within the education system by

students which is a shift worth

paying attention. to
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THE LEARNING ECOSYSTEM

An ecosystem approach to learning environments helps

us pay attention to all the elements that make up the

context that guides learning.

Formal, classroom and lab-based instruction are still an

important component of the overall learning ecosystem,

but we need to re-evaluate and rethink how they

function in tandem with the other elements of the

ecosystem.
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ONLINE RESOURCES AS ELEMENT OF A 
SEAMLESS LEARNING ECOSYSTEM
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ONLINE COMMUNITIES AS SITES OF 
INFORMAL LEARNING 
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ONLINE COMMUNITIES WE HAVE 
STUDIED

Discussion Forums

New-to-Java (with Raktim Mitra, Hon Jie Teo)

All About Circuits (with Hon Jie Teo)

SoliForum (3D printing) (with Omaima Almatrafi)

Q&A Sites

StackExchange (with SeungwonYang, Habib Karbasian)

Reddit (with Habib Karbasian)
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As of Nov. 2018, 50 million monthly visitors, 14 million total questions

and 19 million total answers.Average response time under 7 minutes.



LESSON 1: SCALING UP WITH 
QUALITY

Newcomer forum to learn Java (New to Java™)

Dataset 

10 years (2001-2009) of forum activity

200K+ discussion messages

37K+ discussion topics

Q/A ratio of 7.36

Timely responses by experts
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LESSON 1: SCALING 
UP WITH QUALITY

• Quality indicators – framing, 

guiding or engaged help

• Provide good advice early 

on in the discussion

• If you don’t get good help 

quickly, you are not likely to 

get it at all
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Type of Help
Avg. Count (Full 

Thread)

Avg. Count (1st 

Half)

Avg. Count (2nd

Half)

Framing 6.79 2.02 4.89

Provide Off-topic Opinion 5.40 1.43 4.04

Recommend Revisiting 

Original Source
1.38 0.43 0.85

Guiding 4.37 2.64 1.98

Quote Directly from Existing 

Material
1.45 0.81 0.64

Provide Link to External 

Resources 0.94
0.62 0.32

Advise to Use External 

Resource
1.98 0.83 1.15

Engaged 5.64 3.64 2.00

Write/Edit Code 1.51 0.96 0.55

Provide Detailed Explanations 1.96 1.15 0.81

Provide Step-by-Step 

Instructions
2.17 1.53 0.64



LESSON 2: AFFORDANCES FOR 
SCAFFOLDING

• In depth study reveals a 

strong emphasis on 

supporting newcomer 

learning through 

scaffolding
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LESSON 2: 
AFFORDANCES FOR 

SCAFFOLDING

• Scaffolding is by design – the 

community has a (tacit) 

agreement on how to 

support newcomers

• Arrived at through 

backchannel discussions 

among the experts (all 

volunteers)
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LESSON 3: AFFORDANCES FOR 
MULTI-MODAL INTERACTION

• It’s not just text anymore

• There is support for images and 

videos and that is changing the way 

knowledge sharing takes place 

• This is especially true for 

knowledge sharing and learning 

that involves working with  

artifacts 

• Mode of knowledge sharing 

matters 
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LESSON 3: AFFORDANCES FOR 
MULTI-MODAL INTERACTION

• We studies SoliForum, a 

community for sharing knowledge 

about 3D printing

• We found that images/videos 

attract more responses and faster

• This has to do with the ability of 

images and video to convey 

information beyond what text 

affords us

• Videos attract the fastest response 

rate
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LESSON 4 : KNOWLEDGE  
CREAT ION AS  A  

BYPRODUCT

• Discussion leads to 

knowledge sharing

• Discussion over longer time 

periods leads to knowledge 

construction 

• Online communities 

become sites of knowing
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LESSON 4: KNOWLEDGE 
CREATION AS A BYPRODUCT

• Different forms of analyses can lead to insights 

about a topic or domain through online 

community data

• It can also show not just knowledge but also 

experts within a community 

• Static knowledge can be useful
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LESSON 5: KNOWLEDGE UPDATING  AS 
A BYPRODUCT

• This sharing of knowledge and construction of knowledge is relevant for 

updating knowledge base – dynamic knowledge changes 

• For instance, curriculum for many subjects require frequently revising the 

topics that are taught to students

• Universities and colleges are often behind industry or professional practice but 

since professionals participate in these communities the information shared on 

them can be a valuable resource for updating curricula 
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LESSON 5: KNOWLEDGE UPDATING  AS 
A BYPRODUCT
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LESSON 6: SOURCE OF WORKED-
OUT PROBLEMS (IN CONTEXT)

• Worked-out problems are an 

important component of 

scaffolding learning

• We use them all the time in our 

teaching 

• Online communities generate a lot 

of worked-out problems (problems 

complete with solutions)
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LESSON 6: SOURCE OF WORKED-
OUT PROBLEMS (IN CONTEXT)

• Not only are they a source of 

worked-out problems, but they 

often contain a dialogue around the 

solutions thereby providing 

learners contextual information 

that can help them make better 

sense of why a given step was 

taken

• Clarifications asked by other 

learners assist newcomers  
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MOONSHOT – ONLINE COMMUNITY IN 
OUR INSTITUTION

The ultimate outcome of this research in terms of implications would be

to design formal institutions, colleges and universities, in a more

communal manner without stringent divisions of classes, courses, and

create an ongoing seamless learning environment.

There are other implementations that are possible at a smaller scale

which use lessons from online communities to make a more learner-

centered ecosystem with relevant support from others.
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YES, IT IS  HARD 
TO SHIFT 
CURRENT 

INSTRUCTIONAL 
PRACTICES

I am well aware of the challenges involved in changing or

shifting teaching practices to accommodate the changes in

the learning ecosystem.

It requires substantial amount of effort on the part of the

instructors (especially if they are research faculty) and this

is a barrier for transforming teaching practices.

Most of us are not trained to think like that or to

undertake continuous improvement in teaching.
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SO WHAT? WHAT’S IN IT FOR ME, THE 
INSTRUCTOR?
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Sphere of influence – change what 

we get influenced by as self-

improvement

Increase resources available to us 

for teaching and our own learning 

Bridge the gap between existing 

habits of learning of students and 

those we want to inculcate 



DIRECT OUTCOMES FOR INSTRUCTORS 
(MAYBE IN THE FUTURE!)

Analytical dashboards that keep us abreast of what is going on – compare that to 

what we teach with what is our there (e.g. papers in ICER and SIGCSE). 

A synthesis of worked-out problems with ratings from learners about how useful 

they are. 

Curation of relevant information across communities (and other sources). 
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PERSONALIZED AND LEARNER-
CENTERED

• If nothing else, examining online communities does force us (me) to think 

about what we really want to achieve with personalized and learner-centered 

teaching (education).

• What does it mean to personalize a context for learners? How much effort 

will be needed if truly want to make learning environments learner-driven as 

opposed to context driven or what we have now – institutionally driven. 
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ASSIGNMENT 1: USE 
TWITTER TO FIND 

RELEVANT 
INFORMATION
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Better targeted towards a topic that is current and is targeting a 

lot of attention

Goal is to teach students how to deal with information chaos 

and overload and to start thinking about sources of information 

beyond traditional sources. 

The ability to discriminate between different sources of 

information and validity of information is at the crux of coming 

up with good sources of information. 

A challenge to get students warmed-up to a course or topic 

and also a good way to get them to get involved if the class is 

online – it can be used as something that students can use in 

their introductions. 



ASSIGNMENT 2 : F IND RELEVANT 
YOUTUBE VIDEOS AND RATE 

THEM ON A CRITERION

The goal is to make students pay attention
and think about what they are watching and
whether it is useful for them. The other aim is
to make them reflect on what helps them
learn better.

Students must produce a criterion first in
terms of what they find useful and then rate
each video they encounter on that scale. They
have to write an explanation for the scale as
well as their rating.
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ASSIGNMENT 3 : F IND 
ONE VIDEO, ONE TEXT 

AND ONE AUDIO 
SOURCE AND COMPARE
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To help students think 

beyond just the content 

and how the mode of 

content shapes learning. 

They need to be assigned a 

relatively hard problem to 

solve or a topic to teach. 

Once again, they must 

produce a criteria or modify 

an existing one so that it is 

applicable to not just video 

but also text and audio. They 

must explain it and also their 

comparison of different 

sources and which one they 

found most useful. 



ASSIGNMENT 4: RECOMMEND A WORKED-
OUT SOLUTION TO THEIR PEER

The goal is to get them to explore worked-out solutions to

problems (without thinking that it is cheating) and learn to

evaluate which ones are good. It helps to make it high stakes

by saying that they have to share it with their peers and their

peers will judge the effectiveness of the solution.
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ASS IGNMENT 5 : 
MOONSHOT ASS IGNMENT 

THAT INCORPORATES 
MULTIPLE  SOURCES

Create or provide a problem that is extremely 

challenging to solve and which is targeted largely 

towards a sub-section of students who are motivated by 

such challenges. We focus too much on making sure 

everyone learns, which is important, but often don’t 

serve those students well who can excel even more if 

they were challenged beyond the usual. 
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WE NEED TO RESPOND TO HOW PEOPLE  LEARN ACROSS 
THEIR  L IFESPAN

http://slc-life.org



THANK YOU!
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