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ABSTRACT 
Narrative is commonly used in the development of learning 
resources and learning activities. As computers and the Internet 
are becoming more available and pervasive, new ways of 
thinking and new ways of storytelling are evolving. Non-
linearity and interactivity are two new shifts that are closely 
related with the evolution and availability of digital technology. 
These two new features of digital media are already used in 
education, but as new practices evolve in education new ways of 
building meaning should also be available. This work will 
review key theories and conceptual changes related to the use of 
computers as learning tools. It will also focus on the evolution 
of new forms of narrative and their possible benefits for 
pedagogical purpose.  

Categories and Subject Descriptors 
I.2.8 [Artificial Intelligence]: Problem solving, formation, and 
generation 

General Terms 
Design, Experimentation, Human Factors, Languages 

Keywords 
Interactive narrative, planning, computer games, education 

1. INTRODUCTION 
Natural learning occurs generally in informal contexts with no 
design curriculum or predefined objectives. In natural learning 
people don’t realize they are learning as they are so immersed in 
their activities. Learning a new language in a foreign country is 
a common example. One of the objectives of Seymour Papert in 
his first years at MIT was to develop new ways of having natural 
learning in schools by providing immersive environment for 
children. Fooling constructivist ideas he mainly argued that 
learning is more likely to take place in an enriched environment 

where people can identify themselves as active characters in 
their learning activities[1].  

Papert’s idea was that computers could enrich the environment 
and provide tools for easy ways to learn logic and mathematics. 
For Papert the school curricula was still based on the use of 
pencils and blackboard and should be reviewed in order to allow 
the use of computers as a learning tool[1]. 

These ideas have been used in the development of first computer 
graphical interfaces and his contribution to the construtivist 
learning theory is still taken into account in most curriculum 
development.  

Back in the 1960’s and 70’s when Papert formulated his theory 
could just imagine the ways computer evolved since then, but 
probably he could still not imagine the evolution of a networked 
world. Several authors like George Siemens and Stephen 
Downes, believe that a new paradigm is completely changing 
the way we learn from an inner mental construction to a 
networked and social approach that draws benefit from a 
collective intelligence[2]. The expression “connectivism” was 
used by Siemens and Downes to address what they believe is to 
be the most adapted learning theory.  

In entertainment the idea of people choosing what they want to 
see and the narrative evolution is greatly evolving in the last 
decades. Kinoautomat, a 1967 movie where people had two 
buttons in their cinema chair to vote in the next sequence of the 
plot, was one of the first interactive movies[3]. Non-linear 
storytelling in cinema or in TV is now mainstream but most 
successful interactive media are present in computer games and 
in the Internet.  

This work pretends to build a theoretical frame for the proposal 
of a new method for building interactive pedagogical content. 
Section 2 will address most relevant ideas related to the way 
computer and learning relate to each other, focusing on Papert's 
work. Section 3 will discuss the evolution of the Internet and its 
influence in learning in and the concept of knowledge. Section 4 
will present a few examples of the way digital technology is 
used in schools and new ways of storytelling that are now 
available. Section 5 will summarize the conclusions and 
interests in future work.   
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2. Constructivism, education and 
computers 
There is an intersection of paths among the cognitive theory of 
constructivism and the creation of the first personal computers. 
Alan Kay is considered to be the creator of the first personal 
computer. He met Seymour Papert and learned about his work 
with children, some years before the start of the project at Xerox 
PARK that would lead to the first personal computers with a 
graphical user interfaces based on windows and the use of a 
mouse to point and click.  The project was called Lisa, started in 
1978 and mobilized more than 90 people including teachers and 
children, whose contributions were considered crucial for the 
results achieved. At that time, Alan Kay had already the idea 
that every child should have a portable and easy to use computer 
for their development. The name he gave to the first mobile 
concept was Dynabook[5].  
The goal of the first personal computer was exactly to provide a 
personalized environment. Alan Kay and his team at MIT held 
the same beliefs as Papert that the computer should be a good 
tool for learning if the interface and the programming would be 
easy enough for everyone to use without having to read lengthy 
manuals or attending extensive courses. The idea was that each 
could learn based on simple rules for adding meaning, like when 
building with Lego toys.     

For Papert, Logo is “a philosophy of education and a 
continually evolving family of programming languages that aid 
in its realization."[6] 
Papert’s idea when he developed Logo, was to create a language 
of conversation between man and computer that would allow 
anyone to start programming and interacting with the computer 
without having to study complicated manuals or learn a wide 
range of technical vocabulary.  When commands are not 
correctly interpreted by the computer (programming bugs, for 
instance), error messages should be understandable and provide 
some sort of clue for the resolution of the problem. According to 
Papert, mistakes are part of the learning process and should be 
viewed as opportunities for meaningful learning (1993, p.62 
[1]). 
The language was set on the idea of pieces of programming that 
could be assembled and combined like Lego pieces. Some 
challenges could demand long complex programming or ways of  
recombining sub-programs inside the main program. The 
reprogramming and debugging would lead the creation of rules 
and eventually to significant learning (1993, p.114[1]). 
In the '70s when little more than 200.000 computers existed in 
the hole world Papert already envisaged the massive spread of 
its use in the near future. He considered the advantages of its use 
with children to be of great significance since the computer 
could provide the best environment to learn mathematics.  
The idea of learning by doing has also underpinned the 
development of Logo, and for Papert using a toy with which 
children could physically contact was considered of utmost 
importance. This toy was called Turtle. The turtle had its 
representation on screen so that children could easily make the 
connection between physical reality, screen and their 
imagination. The logic of using the turtle metaphor as a starting 
point to draw figures in the ground allowed children to identify 

in an anthropomorphic way the meaning of commands, 
mathematical theories, rules and programming formulas (1993, 
p.55[1]). 
Although developed 40 years ago, the Logo language and its 
philosophy continues to be used today in schools in programs 
such as Scrach available for anyone in the Internet 
(http://scratch.mit.edu/), or commercial solutions such as Lego 
Mindstorms that continue to inspire children and adults in 
developing games. 
This new Logo philosophy created in MIT is a result of Papert’s 
earlier experience working with Jean Piaget in his studies with 
children. This philosophy is closely related to construtivist 
theories developed earlier by Piaget and Vigotsky.  The 
constructionism pedagogical theory was considered an evolution 
in view of previous cognitive theories as behaviorism witch 
assumed knowledge to be something transmittable and that 
pedagogical methods based on repetition and approval were 
efficient. For Piaget and Papert these models were inadequate 
and were related to old technologies like pencils and 
blackboards. After more than 30 years most of the ideas of 
Papert are still recommended but even so many teachers keep to 
their habits and teach mainly with traditional tools. 

3. Connectivism and the internet  
3.1 New ways of building meaning 
Piaget’s or Vygotsky’s constructivist or social constructivist 
theories have more than half a century and the Internet had not 
been invented when Papert developed his first studies with 
Logo.  
The socio cultural environment has significantly changed   since 
then. And the idea of learning and knowledge construction has 
been contested by many authors since (Jean-Francois Lyotard, 
Jacques Rancière [7][8]). Nowadays there are several authors 
that present the idea that information and knowledge have 
completely new meanings. As science and technology push 
forward the limits of what is known to us most of what was 
taught  ten or fifteen years ago is irrelevant or is not up to date 
(2004, p.1 [2].   
To Siemens “knowledge is not intended to fill minds. It is 
intended to open them.”(2006, p.21 [4]) 
For Siemens “learning is the process of creating networks.”( 
2006, p.29 [4]) or creating meanings. “Meaning in a network is 
created through the formation of connections and encoding 
nodes. The presence of a new node, however, does not ensure 
learning. The addition of a new node within the network does 
not ensures knowledge transmission or transference of 
meaning. The first node must be encoded and connected to other 
elements of the network.” (2004, p.21 [2])  For Siemens these 
nodes can be several things “nodes may be people, 
organizations, libraries, web sites, books, journals, database, or 
any other source of information.” (2006, p.29 [4])  And so 
learning is not the construction of a puzzle of ideas and concepts 
but is also a process of knowing how to easily have access to 
relevant and reliable sources of information. "Knowledge is of 
two kinds. We know a subject ourselves, or we know where we 
can find information on it.“ (Samuel Johnson) (2004, p.4 [9]). 
On constructivism, there is an association of the knowledge and 
concepts to Lego pieces or gears that fit into each other in order 
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to have meaning. The analogy in connectivism is a network and 
its nodes. When there is a new concept or idea it has to find 
bridges for connecting to existing ones and find its place in a 
pre-existing knowledge structure. Learning is no longer an 
isolated act in a formal context and developed in a given period 
of time, instead it becomes a dynamic process where each 
individual is using the collective intelligence of his networks 
and social networks over his or her lifespan. 

3.2 Social networking 
Several authors, like Etienne Wenger or Mark Rosenberg 
believe in this importance given to Siemens to the social 
network. 

They believe that practice or learning communities are 
fundamental for most of the learning that is taking place in the 
world. For Wenger, it is clear that no one can have all the 
information about a certain area of interest or specialty, there is 
already so much knowledge in certain fields that only when 
being in a  community one can be sure to be up to date or be 
sure to have the correct information [10].  Rosenberg provides a 
visual map where networks and knowledge management take a 
central stand in between formal and informal learning.  

The offering of educational resources online is increasingly 
diversified and has grown significantly in recent years. There are 
more people online making resources available and usable as 
never before.  
In many communities there are also more people available for 
sharing their experience with others and willing to spend time 
answering questions. 
From apprentice to experts all get to be involved and all can 
share their knowledge, opinions and contents.  
 

4. Multimedia and interactive narrative 
in learning 
The use of multimedia in learning is advocated by several 
authors, such as Dunlap and Grabinger [13]. Each person has a 
preference as to the types of content they like better and with 
which they are likely to benefit the most. "Some students learn 
better individually others learn better in groups. Some like to 
read others like to hear. Some take notes, others pause to 
reflect." (1996, p.235 [13]). For these authors the availability of 

varied resources and various activities of learning is one way to 
ensure greater success in learning moments. 
Recently a shift in the production of digital content for 
educational purposes is taking place,  from a linear to a non-
linear structure as hypermedia allows more interactivity. Several 
authors believe that when people assume the operating control 
to develop their own path and story, a significantly shift occurs. 
Non-linear content “offers innumerous possibilities to consider 
associative human thought and the personal process of building 
his (the user) own mental map of meanings through 
collaborative learning paths.”[12] 
From the linear text or presentation application evolved a wide 
variety of tools for creating and managing educational 
resources. Most of these applications are embedded in learning 
management systems (LMS) so that they can be used in several 
sessions and teachers can access to the students' path and 
ratings. Some of the most evolved authoring tools can be 
commercial (Articulate, Camtasia, Lectora, Blackboard, Adobe 
Captivate) or freeware (Moodle, Dokeos, Elgg, Udutu), and 
allow authors to build their learning units with their own 
learning objects (LO), with quizzes and predefined paths. These 
learning objects can be drawings, texts, audio records, video, 
screen capture etc.   
LMSs also allow creating learning solutions where according to 
hyperlinks or interactive menus learning units can be connected 
to each other or to specific parts of documents or learning 
objects.  
These non-linear solutions can be simpler or more complex as 
teachers can choose what students can have access to in the first 
session or how students may have access to a specific learning 
unit or learning objects. The simplest solution will be to make 
everything available and in this way the student chooses what he 
or she wants to do with the available content. As more complex 
solutions are developed by teachers, students may have to follow 
predefined pathways to ensure that the predefined objectives are 
reached. 
Presenting questions or questionnaires to gauge the knowledge 
already acquired is one of the means through which teachers can 
assure students follow a “correct path” and “learn” what they are 
supposed to (Fig.2).  
These kinds of learning designs are generally built following a  

behaviorist and constructionist philosophy of learning as content 
is structured within predefined objectives that must be achieved 
to progress to the next units and there is an ideal result or a 
range of values associated with approval or failure. These tools 
lend themselves well to be used in contexts of formal education. 
 

Figure 1. Based in a figure about blended-learning 
architecture by Rosenberg p.84 [11] 

 
 

 
 

Figure 2. Non-linear standard learning unit model  
 
 

 
 



This model however departs from a logic of production where 
all possible routes are previously set. In other words whichever 
the path of the student all routes were already built previously.  
However, there are other models for non-linear narratives that 
can be explored in education that may provide the same content 
in a completely different way more closely related to a cloud 
(Fig.3). This model is inspired on the way the web is evolving 
and in the structure of the Korsakow movies (K-film) where 
Small Narrative Units (SNU) generally a small video is 
connected to other SNUs through keywords[14]. A K-film is 
presented in a screen where next to the main frame there are 
several choices for the user to choose as the next piece of the 
movie. The production of a K-film is very simple since,  besides 
the creation of each SNU, the author just has to establish in and 
out keywords that may allow connections between SNUs. 

This kind of narrative structure allows a great number of 
possible paths and it gives the user the feeling of having his 
personal experience and the sense of being in control since at  
all  times he has 3 or 4 possible routes to choose. 
If we combine these two kinds of structures we can have a 
learning units where LOs relate to each other as concepts and 
ideas relate to each other in conceptual maps.  

This model can provide significant narratives that can be much 
more adaptable to each student than the standard model 
presented, since in this model there can be easily made many 
more possible paths with less effort. Even the creation of this 
kind of learning units can be more significant as the author is 
verbalizing keywords as connector between small units of 
narrative and in this way thinking about concept  and ideas and 
how they can significantly relate to each other.  

In this kind of structure it is possible to present open ended 
narratives that can resemble more like a game. Where there is no 
correct path or one right answer. In this kind of units there 
should be no wrong answers just answers that give you access to 
other learning objects.   
This structure can also be enriched by learning from the options 
of the student as he may prefer to go through text units, visual 
presentation, and videos and present the optional LOs 
accordingly. 
As Siemens puts it, people develop patterns for learning and 
build neural tools and systems of rules and methods to create 
meaning. 
Learning needn’t be to construct knowledge over knowledge in 
the most stable way but the building of open networks of 
concepts and ideas that must be flexible enough to easily adjust 
to new ideas or new paradigms.  
This kind of learning units may be considered only useful in an 
informal context of education but even so as Siemens says 
“Informal learning is too important to leave to chance.” (2006, 
p.119 [6]) 

5. Conclusions and further work 
Learning is no longer a final objective for education but 
understood as a “way of living”. Therefore new ways of teaching 
and learning may be developed and studied that may address 
this fundamental paradigm shift.  
As previously stated, in a world where knowledge is constantly 
evolving it is believed that rather than providing people with 
knowledge that may be outdated in ten years from now, it is 
important to provide people with the mental tools that enable 
them to learn how to use new technologies in more efficient 
ways.   
Just as Papert began using computers and studying them as 
learning tools with children, it is important to address significant 
conceptual differences related to the use of the Internet as an 
evolving technology. Some neural studies provide information 
that brain activity online, for Internet regular users, is greater 
and it takes place in more parts of the brain then when reading a 
book [15]. Although we are still far from having a clear idea to 
what’s really happening when we are using it for learning 
purposes and what consequences it may have.  
As learning has new meanings and new challenges, more study 
in the field of education is needed. This kind of application may 
contribute to create better learning resources and in greater 
conformity with the tendency to develop a semantic web where 
content may be well classified with as much clear meta data as 
possible.  
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Figure 3. Non-linear cloud narrative with SNUs 
(Smallest Narrative Units) learning objects (LO) and 

questions (Q). 
 
 

 
 

Figure 4. Model of connections between learning object  
(LO) and questions (Q) with in/out keywords (K) as 

they were SNUs in a Korsakow film.  
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