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This article describes some of the key affordances for 
learning of the generic class of handheld computers 
known variously as smartphones, palmtops, and 
thumbtop~using the Apple iPhone 3G as one of the 
most mature exemplars of this clas~based on the 
authors' experiences with and reflections about the 
device over a period of a year. An argument is made that 
one of its most potentially powerful affordances is that of 
shifting the paradigm of educational technology away 
from providing learners with technological solutions 
('development for learning') to that of encouraging 
learners to engage in interdisciplinary thinking about 
the design of software applications which are authentic 
and personally meaningful ('learner as developer'). 

Recently my game Cheese Collect got featured in 
New And Noteworthy. 

I got a huge sp1ke in sales on the same day. So I'm 
here to share some tips and tricks on getting your 
application featured. 
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Social Studies Education and a researcher at the Learning 
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(e-mail: kenneth.lim@nie.edu.sg). Der-Thanq " Victor" Chen is 
an Associate Professor and Head of the Learning Sciences Lab 
at the National Institute of Education in Singapore (e-mail: 
victor.chen@nie.edu.sg). David Hung, a Contributing Editor, is 
Associate Dean of Educational Research at the National Institute 
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Graphics. Graphics is a big factor in sale of applica· 
lions. In the App Store, users can't play your app or 
hear the soundtrack, but they can see the screenshots. 
Great graphics and art would be what attracts them 
most. Take my Cheese Collect Menu Screen for exam
ple. Good, right? It's quite inuiguing. Users who see this 
pleasing menu screen in the app store would be all the 
more attracted to it. Great graphics also attract atten
tion, and your app might get featured. 

Uniqueness. Apple reviewers would play the game 
while reviewing it. Those featured would probably be 

. those Apple enjoys. Having unique gameplay makes 
your app stand out. Although there are many puzzle 
games in the app store, I've not seen one with the 
gameplay in Cheese Collect. With unique gameplay, 
Apple would notice it more. 

Price. A lot of applications are priced at US$0.99. 
You should price your app according to how much you 
think it's worth, but .:It lower prices it sells better. All of 
my apps are priced at $0.99, and they are selling preuy 
well. 

That's all for now, more coming soon! Good luck 
with your apps! 

J Y Koh, iPhone developer 

Introduction 
The preceding quotation is taken from the blog of an 
iPhone developer in Singapore. Reading it, it is evident 
that its author has clearly put a great deal of thought 
into the design of the application in question, and has 
also developed a metacognitive disposition. What is not 
obvious from the extract is that the author is 14 years of 
age! While it cannot reasonably be claimed that the 
Apple iPhone has uniquely been responsible for the depth 
of thought and learning that is demonstrated in the post, 
it is nevertheless the intention of this article to provoke 
discussion on the affordances for learning-and 
consequent implications for the learning sciences-that 
are particular strengths of the handheld telecommunica
tive devices in genera l, and the iPhone in particular. 

Review of the Literature 
One of the primary theoretical constructs under

pinning this article would be Pea's idea of 'distributed 
intelligence' (described in Perkins, 1992). To quote 
Perkins, 

... people think and remember with the help of all sorts of 
physical aids, and we commonly construct new physical 
aids to help ourselves yet more. People think and remem
ber socially, through interaction with other people, shar
ing information and perspectives and developing ideas ... 
People sustain thinking through socially shared symbol 
systems-speech, writing, the technical argot of special
ties, diagrams, scientific notations, and so on. (p. 133} 

Perkins develops the idea further by elaborating on 
three ways in which intel ligence can be distributed; 
namely physically (describing ·the gamut of student 

10 EDUCATIONAL TECHNOLOGY /September-October 2010 



output from completion of traditional problem sets, to 
journals and portfolios, to simple programming and 
desktop publish ing), socia lly (co-operative learning), 
and symbolically {for example, through diagrams and 
charts, mental maps, and role-play). 

The germ of these insights was planted in Vygotsky's 
(1978) cultural-historical theory of activity, first formu
lated in the 1920s, in wh ich the relationships between 
human agents and objects in their environment are 
mediated by cu lture, tools, and symbols. 

These same notions of "culture, tools, and symbols" 
are implicit in Perkins's writings. Both Vygotsky and 
Perkins were remarkably prescient, considering that both 
had developed their ideas before the widespread adop
tion of the Web as a medium of information exchange 
and collaboration (let alone more contemporary techno
logical developments such as the mobile Internet). 

Perkins's contemporary at Harvard, Putnam (1 993), 
brings to the present discussion the term 'social 
capital.' Th is refers to social networks which go beyond 
traditiona l fami lial ties and connect friends and 
strangers for mutual benefit. Social capital is therefore 
the basis of collaborative behavior. 

Such investigations exemplify Habermas's (1 981) 
concept of 'communicative action'-defined as 'the 
use of language with an orientation to reaching under
~tanding.' Defined thus, Myerson (2001 ) explains that 
communicative action is shared action-such 'small 
group engagement' is the 'process by which people 
come to an understanding about something.' 

Detterman and Sternberg (1993) have identified 
what they term as the problem of transfer, that is to say, 
that producing long-term change in behavior that 
persists across contexts is exceptionally difficult. Squire 
(2001 ), addressing this very issue, has suggested that 
"designers [of interactive media] leverage the potential 
of other pedagogical approaches ... [thus] the educational 
value of the game-playing experiences comes not from 
just the game itself, but from the creative coupling of 
educational media w ith effective pedagogy." 

It is this very "creative coupling" that, we argue, is 
potentially a powerful affordance for learning of 
the class of telecommunicative devices which Chen 
(quoted in Soloway, 2009) has termed 'thumbtops,' with 
the iPhone as the exemplar. 

Affordances for l earning 
The quotation with which we began th is article 

illustrates how an adolescent student exercised 
interdisciplinary knowledge in context, through the 
dispositions of self-reflection and metacognition, with a 
view to learning from mistakes, from deliberate iterative 
design, and from thinking systemica ll y. These qualities 
demonstrated by the student-developer neatly encapsu
late some of our key understandings of the contribution 
of the learning sciences to educational research and 

practice in general. To elaborate, the affordances for 
learning of the iPhone may be considered first in terms 
of those which are clearly associated with and built-in 
to each iPhone unit, as well as in terms of the wider 
application ecology that has grown up around the 
iPhone developer-client communities in general. 

The former lens may be thought of as affordances of 
the device as a learning tool, from the point-of-view 
of an out-of-the-box experience. This perspective would 
have relevance to institutions which are considering 
.bulk purchases of the device, and seek to maximize 
the potentia l for educative traction right out-of-the-box 
with minimal downtime set aside for installation of 
third-party applications and configurations. From this 
perspective, it wou ld be helpfu l to consider the affor
dances for learning in terms of the bu il t-in design fea
tures of the device, and in terms of the applications 
which are bundled by default into each iPhone. Key 
design features which contribute to the potential of the 
iPhone as a powerfu l tool for faci l itating learning are: 

• Portability and durability. 
The relatively small size and light weight of the 
iPhone is a key affordance when considering any 
potential usage in a variety of learning environ
ments. It means that the iPhone can be used in 
mobile-learning interventions without the partici
pants feeling encumbered with the device, and they 
are therefore more likely to use it in a technological
ly-transparent manner, in a way consistent with the 
design goals of the respective' research projects. 
Related to the preceding point is the hardy design of 
the iPhone. There are very few external moving 
parts, and these few parts are flush with the casing. 
This means that they are less likely to break off under 
less-than-gentle usage. Even when the screen has 
cracked, the screen's multi-layered desigo means that 
o the underlying liquid crystals do not leak out, or 

even blur the display; 
o the screen remains fully touch-sensitive; and 
o the user's fingers are not cut on sharp glass 

shards from the cracked screen. 
In summary, the iPhone remains fully usable even 
with a cracked screen. 

• Intuitive, gesture-based user-interface. 
The user-interface of the iPhone is intuitive, and 
therefore easy-to-learn. This means that training I 
familiarization time (for participants and stake
holders) can be shortened, which is a crit ical 
factor in time-sensitive intervention schedules. 
One of the key reasons why the user-interface is so 
intuitive is that it is gesture-based. Furthermore, 
these gestures are enacted through the user's 
own fingers, w ithout recourse being needed for a 
separate stylus. This means that there is one less 
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piece of equipment (per device) to be lost, which 
is especially important considering projected 
usage patterns of mobile-learning among young 
and adolescent learners in the field. 

• Various methods of data capture. 
Apart from text input, the iPhone has a built-in 
still- and video-camera and a bu ilt-in microphone. 
Together, these afford researchers flexibility in the 
designing of possible learning interventions. 

• Variety of media storage/playback/sharing. 
Pictures taken by the phone and audio-recordings 
can be easily transferred to a more traditional 
computer for subsequent analysis. The built-in 
speaker also al lows playback of audio files and 
video, without recourse to peripheral devices. 
Pictures, audio, and video can also be sent via 
e-mail and/or multimedia messages. 

• Localization with country-specific protocols. 
The location-data from the phone feeds into the 
built-in Maps application, which runs off Google 
Maps. Because of the latter, th is means that the 
user has ready access (without the need for 
time-wasting prior downloads as with competing 
solutions) to an up-to-date and just-in-time data
base of place-based data which can be interpreted 
from both typological and topographical lenses. 
For example, despite Singapore's densely-built 
urban environment, the GPS acquires satellite 
triangulation quickly and accurately. 

• Good range of bundled applications. 
The bundled applications on stock iPhones include 
a Web browser, an e-mai l client, an organizer, a 
Maps application, and of course applications related 
to telephony and audio-visual media management. 
This diverse range means that even out-of-the
box, without having to spend additional money, 
the device is potentially fairly flexible enough to 
be used in a variety of learning environments. 

• Location-awareness integrated with critical bun
dled applications. 
The iPhone 3G has a bui lt-in GPS locator; the next 
generation of iPhone will, in addition, feature a 
built-in compass. Just as importantly, as these 
two technologies afford just-in-time, just-in-place 
location-based learning opportunities, location-data 
is also automatically encoded to all photographs 
taken by the built-in camera. This makes for very 
seamless data recording for field-based interventions. 

• Peer-to-peer networking. 
The iPhone features peer-to-peer networking within 

users' immediate environs. This feature opens up a 
great number of possible learning environments, 
which would be founded upon well-established prin
ciples of collaborative learning and social construc
tivism. Because the iPhone 3G is most accurately con
sidered to be a social media tool, access to the Internet 
is critical for most meaningful applications of the 
device for learning. The iPhone provides researchers 
with a choice of access modes, meaning that: 
o in some cases, costs can be lowered (by using 

WiFi instead of 3G); and 
o conversely, access to the 3G network means 

that social mediation and distributed cognition 
through the iPhone is not limited to well
defined WiFi hotspots. 

• Rudimentary built-in integration with the social 
Web. 
In addition, the built-in Web browser serves as an 
RSS reader. In conjunction with the built-in 
YouTube browser, this is evidence that the iPhone 
has been designed from the ground up as a social 
media tool, even more so than as a telephony 
device. Indeed, the iPhone should actually be 
more accurately described as the first truly 
handheld Web 2.0 device, than a phone, one that 
affords learners with a portab le participatory 
engine for real-time engagement in the streams and 
conversations of the social Web, thereby helping 
them seed and grow their own affinity spaces 
(note that this is valid even before taking into 
consideration the gamut of third-party social media 
applications written for the platform). 

The second lens through which the affordances for 
learning of the iPhone may be considered is that of the 
evolving community of developers and end-users 
(clients). Apple has taken great care to seed this ecology in 
several ways, not least through the setting up of localized 
so-called App Stores specific to individual country
markets for local developers to feature their efforts (which 
might otherwise be difficult to find in Anderson's (2006) 
"long tail." Barriers to joining the iPhone developer 
community are low, with a relatively gentle learn ing curve 
for the software development kit as well as relatively 
affordable subscriptions. Channels of communication are 
kept open between members of the developer communi
ty and Apple, through these subscriptions; in addition, 
developers from all over the world are given the 
opportunity to meet with each other and with key mem
bers from Apple during the annual developer conference. 

These conversations and channels help the certification 
process for an application to be listed on the App Store to 
enjoy a rapid turnaround cycle, maximizing opportunities 
for exposure for developers. Just as important are the 
lively discussions on the blogs o( many members of the 
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iPhone developer community, which extend the channels 
of communication beyond just Apple and the developers, 
but to the end-users themselves. 

It is our conviction that the efforts that have been 
made-from both ends of the collaborative relationship 
between Apple and the third-party developers-to 
seed and nurture communities of shared interest 
(application-design) and common practice (software
coding) have been in large measure responsible for the 
affordance of telecommunicative handhelds in general 
(with the iPhone as particular exemplar) towards 
promoting systems-thinking and interdisciplinary 
design-based iterations. Together, these learning out
comes result in high levels of personal motivation 
on the part of developers as well as in the ability to 
navigate skillfully between different affinity spaces as 
part of the more broad developer-client ecosystem. 

In the game mentioned in the opening quotation to 
this article, for example, the young learner-developer had 
to draw on his creative and artistic skills to conceptualize 
the look-and-feel of the game, on his clear and logical 
thinking to make sure the game works by anticipating all 
manner of possible permutations to gameplay to ensure 
a smooth and stable playing experience, and on his 
entrepreneurial and communicative/collaborative disposi
tions to develop a marketing plan for the game and 
to build relationships with his end-users. Such outcomes 
are· rightly valued by any education system with a 21st 
century new-media-literacy orientation. 

In summary, learning scientists, grant-funders, 
policy-makers, and school leaders could well take 
note of the strategies that Apple has adopted to 
nurture and grow these communities, as a model for the 
translation and scaling of innovations in educational 
research into wider practice. The relatively gentle 
learning curve of application development, as well as 
the global reach of the localized App Stores as a 
one-stop repository, have several implications from 
the point of view of designing research into learning 
environments; primary among which would be: 

• Development for learning 
o the presence of a diverse pool of third-party 

software applications from which to draw upon; 
o the possibility of commissioning third-party 

software development; and 
• Learner as developer 

o the possibility of designing research interven
tions which foreground application/game devel
opment as a learning goal. 

Concluding Remarks 
We have considered some of the key affordances for 

learning of the Apple iPhone as an exemplar of the 
class of handheld telecommunicative devices which 
Soloway and Chen have termed 'thumbtops.' It has 
attempted to do so by outlining the in-built affordances 

of the device as an out-of-the-box turnkey solution, 
as well as the positioning of the device in its wider 
ecology of developers and end-users. By doing so, this 
article has introduced the distinction between the 
iPhone as an example from traditionai iCT paradigms of 
'development for learning,' and the iPhone as an exem
plar of the New Media meme of 'learner as developer.' 

The potential power of the 'learner as developer' lens 
to inform research in the learning sciences can be 
gleaned from the fact that-notwithstanding 
Singapore's small population-there are already at 
least two children of school-going age in Singapore 
who have each already built up a portfolio of Apple
certified applications for the iPhone that they them
selves have conceptualized and coded; one is 14 
years of age, as noted above, and the other is nine. 

Significantly, not all the applications that these two 
students have developed are games-they are game
like, in that they encourage the end-user to 'mess 
around' (Ito et a/., 2008) with the learning objects 
provided by the application, but they are not strictly 
games. The learning that is represented through the 
development of their respective portfolios is inter
disciplinary, personally-meaningful, and authentic. 
One wonders how many more pre-adolescent 
developers it wou ld take to emerge before paradigms in 
educational research catch up. 0 
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