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Abstract. This paper introduces PoliCultura, a project created by Politecnico di
Milano for the Italian schools, which has just completed three years of deploy-
ment. Participating classes (with pupils aged between 4 and 18 years) are
required to create their own multimedia story, using an authoring-delivery envi-
ronment (1001stories) provided by Politecnico di Milano. PoliCultura has of-
fered us the opportunity to investigate the prolonged use of digital storytelling
authoring tools as a whole-class educational activity in a wide number of real
educational settings: approximately 7,620 pupils from 381 classes have been
involved in this project since its birth in 2006. From the overall PoliCultura ex-
perience and from the wide amount of qualitative and quantitative data col-
lected from participants though online surveys, focus groups, interviews and
contextual inquiry activities, we have learned a number of lessons that we
discuss in the paper.

Keywords: Multimedia Storytelling, e-learning, education, adoption, educational
benefits, case-study.

1 Introduction

From preschool to high school, storytelling is a very common educational experience
that teachers propose to their students, in order to develop a variety of skills, e.g.,
communication capability, search, or (collaborative) tasks completion. Interactive
multimedia technologies provide new means to support story authoring that in prin-
ciple facilitate the work of teachers and pupils, limiting some drawbacks of working
with physical tangible tools like pen and paper, and foster new forms of creativity,
increasing engagement through interactivity. Still, the adoption of tools for digital
storytelling in conventional educational settings is currently limited; most reported
educational projects based on these systems are largely based on episodic, short-term
experiences involving a limited number of teachers and students for a short period of
time. In this respect, the PoliCultura project discussed in this paper represents an
exception. Since the birth of PoliCultura in 2006, its storytelling tool has been used by
over 7,620 students - from pre-schools to high schools - in our country, for whole
class activities in the conventional school context spanning along several months and
oftentimes repeated year after year by the same class.
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The paper presents PoliCultura and discusses the most relevant lessons learnt after
the three years of life of this project. They pinpoint that that the conditions for adop-
tion of a digital storytelling tool go beyond the design characteristics of technology
per se, and highlight that even a relatively simple tool can promote students’ creativ-
ity and achieve significant educational benefits.

2 PoliCultura and the 1001stories Storytelling Tool

PoliCultura is shaped as a competition for Italian schools requiring classes to com-
plete a “multimedia narrative” on different subjects either proposed by organizers or
freely selected by participants. The multimedia story has to be created using
“1001stories” [1, 2], a streamlined authoring environment developed by HOC-LAB at
Politecnico di Milano. The narrative format is based on a two levels structure: (1) a
short story, consisting of a number of topics (from 4 to 7 are suggested); (2) a long
story, consisting of the topics plus their sub-topics (from 3 to 5 suggested — Fig. 1). In
the educational version of 1001stories, each topic or subtopic is composed by an
audio, its text transcript, and a slideshow of images with their captions which are
displayed in sequence and synchronized (automatically) with the audio track. The
professional version supports also other types of media such as Flash animations and
videos. The user can explore topics and subtopics at her own pace; alternatively, she
can enjoy the story passively, while the system automatically presents either the short
or the long version of the narrative.
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Fig. 1. “Milan during the Roman Empire Age” (primary school). The screenshot shows how the
final story looks: on the left, there is the list of sub-topics of the topic on display (the “Roman
Thermae of Milan” — as the title on top of the image reads). In the middle, a short slideshow of
images runs (1 minute approximately) and eventually on the right there are the images’ cap-
tions and the transcript of the audio comment.
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The main characteristics of the authoring environment which made it a success in
wide-scale educational use are its accessibility, simplicity, and multichannel delivery.
The tool is web-based. It supports a very natural way of defining and updating the
narrative structure, allows very easy content upload of media units — mp3 files, jpeg
images, and text, and is very intuitive to master: the average learning time is 20 min-
utes, measured in primary schools. Once the narrative is completed a delivery engine
(managed by Politecnico di Milano), generates at once several versions of the same
narrative, for different delivery platforms: a web-site, a podcast version, an off-line
version on CD-ROM (which can be distributed to students and families) and also a
cellular phone version or a standard phone version (including interactive audio only).
In the process of generation, the images are coupled together and synchronized with
audio to generate video files. All the different interactive widgets are also generated,
customized for each channel.

In the first year (2006/07) the competition targeted senior high schools only, since
we deemed that the multimedia story task was too difficult for younger students; one
primary school, however, made a “voluntary submission” that proved successful. In
the year 2007/08 the competition was therefore opened to junior high schools and
primary schools too. But again, one pre-school made a “voluntary submission”. In
the year 2008/09 all undergraduate school types were admitted. Table 1 shows the
numbers of participating classes (corresponding to approximately 17,100 students).
Of the participants initially registered, 75% completed the work and 50% approxi-
mately submitted it to the competition (the evaluation process took almost 2
months).

Table 1. Participation to PoliCultura in 2006-2009 by school type. The columns on the right
refer to the number of classes which accomplished and submitted the narrative, out of those
initially registered.

Classes registered Classes that submitted the narrative
. Junior- . . Junior- .
Year | Toul | o | Y | e | GG | ot | G0 | hoat | | choar
school school
2008/09 414 38 173 113 90 190 18 79 53 40
2007/08 338 - 149 98 91 135 - 57 38 40
2006/07 103| - - - 103 56 - - - 56

The rest of this paper discusses some key lessons learnt after three years of de-
ployment. Each lesson is first introduced by a general statement and then supported
through data and examples from PoliCultura. Our discussion is based upon the wide
amount of qualitative and quantitative data collected during the whole project using
different protocols: our team’s analysis of the multimedia stories, online surveys to
teachers (approximately 60% of teachers involved every year); focus groups and
semi-structured interviews, involving respectively 10% and 5% of the set of partici-
pating teachers; contextual inquiry in a local primary school for over three months,
with members of our team observing and working with 24 children aged 10-11 and
their three teachers in the class or in the school computer laboratory.
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3 Lessons Learnt
3.1 Conditions for Successful Adoption of Digital Storytelling in Schools

In order to introduce an ICT-based activity such as digital storytelling in a class the
basic ingredient is a committed teacher, open to innovation. The engagement of a
teacher is in its turn facilitated by an effective tool, a good organization setting, and
an adequate methodological support.

An excellent teacher can obtain great results even with a difficult class while excel-
lent students cannot overcome the underperformance of a teacher. We ask each class
to create one story, therefore the organization of the groups, the task assignment, and
motivation, are crucial ingredients that the teacher only can obtain from a class. A
teacher’s effective participation is encouraged by some facilitating elements, some of
which are related to the tool that has to be used. In our case, the use of 1001stories has
proved an easy job (see previous section). At the same time, the result is a kind
of “magical” for teachers, pupils, and families [3]: with a single effort, a website, a
CD-ROM, a podcast, and a version for cellular phone are produced. This makes the
experience highly rewarding and builds confidence with the use of technology.

When facing a complex activity like creating a digital story, a good organization set-
ting is crucial: in our experience with PoliCultura, the main reason (detected via online
surveys) for dropping out is underestimation of the work needed. The other motivation
is conflict of schedule with curricular activities. Both these reasons do not concern the
storytelling activity per se but rather the organizational context in which it should take
place. Another critical organizational factor is the principal’s approval, for permission
to take time from other curricular activities, or for using the computer laboratories, etc.

Eventually, though PoliCultura participants have shown a high degree of autonomy
over the years, a good support both in terms of precise guidelines and examples to
look at is important. We have collected and made available online a sizable library of
the works done by the classes [4]: this provides a strong drive for imitation. In some
cases works done by a class had been used in another to introduce a curricular topic,
e.g., “Milan during the Roman Empire Age” — see Fig. 1, was adopted to discuss
Roman civilization in the classroom.

The overall lesson is: innovative activities in schools should give a pivotal role to
teachers. They are the ones that can transform any idea in a real teaching and learn-
ing project.

3.2 Anchoring Stories to a Shared, Real-Life Context

Collective storytelling activities can be more motivating and engaging for students if
their subject is anchored to a whole class, shared, real-life experience. This choice
does not affect creativity (most stories, especially for younger pupils, go far beyond
the mere realistic description of the experience) nor does it prevent the introduction
of fictional elements in the narrative.

Most of the stories generated by schools (at all levels) in PoliCultura are rooted in
a real-life experience undertaken by the entire class, e.g., a trip, a visit to a museum,
a research, or a science experiment. As an example, one of the PoliCultura finalist
stories (primary school) in the year 2008/09 was based upon a class trip in a
forest region. Around this real-life experience students built a fictional tale of magic
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encounters with mysterious creatures. In this case, the real-life experience created a
strong context for the whole narrative. Additional examples are discussed below. In
our opinion, there are two possible reasons that motivate participants to choose a real-
life context for building a narrative: (1) PoliCultura competition asks for a collective
narrative (rather than a collection of individual pupil’s stories) and this strongly calls
for reference to a shared common ground [5]; (2) as situated learning theory explains
[6], a learning process is a function of the activity, context and culture in which it
occurs: selecting a real life experience, teachers obtain two advantages: (a) more in-
terest for the activity itself (e.g., a visit to a museum); (b) a long lasting effect of the
experience being reinterpreted by the storytelling activity.

Example 1. Anchor: Visiting Cultural Heritage Settings (Primary School). For
creating “Milan during the Roman Empire Age” (Fig. 1), a class of 10-11 years old
pupils visited the local Archaeological Museum and some relevant spots in the city of
Milan, took pictures, made drawings and gave their own interpretation of the city’s
Roman historical past [7]. Motivated by the storytelling activity, children involved
families to visit the museum again. Among other educational benefits [7], this story-
telling experience had a long lasting effect: interviews with parents, pupils and
teachers two years later highlighted that they remember almost everything about it!

Example 2. Anchor: A Research on Local History (Junior High School). A class
of junior high school children from a small town in Sicily, in the mafia’s territory,
anchored their narrative to a socially difficult context. They told us about those who
fought against mafia, provocatively calling them “men of honour” (the way mafia
people call themselves) and built a powerful, brave story based on a wide class re-
search activity (Fig. 2, left). The storytelling activity generated motivation for the
research and, at the same time, it helped students to “interiorize” the main themes of
it, and fostered in youngsters a deep reflections on their feelings about mafia.

Example 3. Anchor: A School Lab Activity (Pre-school). The story of an elf teach-
ing kids how to transform stones into beautiful artefacts frames the application
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Fig. 2. On the left, one of the images of the application “Men of honour” about those people
who bravely fought Italian mafia (junior high-school). The line reads: “... their ideas walk on
our legs”. On the right, recording audio for “Stones, pebbles and rocks” (pre-school).
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“Stones, pebbles and rocks” that reports on an art-lab done in class (Fig. 2, right).
The results of this project show that even very young children (aged 5) can be in-
volved in a digital storytelling activity [3], in relationship with a meaningful and
shared class activity. Interviews with teachers detected that one of the pupils,
with minor personality problems and often not involved in class activities, specifi-
cally asked for a role in the storytelling and made some of the most touching
recordings.

3.3 Narrative Paradigms are Multiple

An “effective” story-telling tool must strike a balance between being easy to
use (lesson 1) and not hindering the users’ creativity. Student can bend to their
communication needs even a tool with a limited set of functionalities and narrative
formats, and make it support a number of different and unexpected storytelling
paradigms.

We have seen in Sect. 2 that 1001stories is apparently quite “rigid”: the informa-
tion architecture is fixed (a set of topics and sub-topics) and the kind of content that
users can insert is limited (text, images, and audio). In addition, all users are provided
with the same set of guidelines that distil our own experience in using the tool. Still,
the submissions we receive display a surprising array of different “interpretations” of
the format that show how “even with just a black and white pencil you can create a
masterpiece” (quote from European architect Mario Botta).

Example 1. “Rules Breaking”: The Circus (Primary School). “The Circus”, based
on a one-year school activity, “breaks” our guidelines in a number of ways: (a) audios
are extremely short — they all last less than 10 seconds, while the recommended length
is one minute or more; (b) in the audio, students do not read a narrative but play the
characters’ parts like “experienced actors”; (c) for each topic of the narrative there
is only one image, instead of the 4-6 images recommended by our guidelines. There-
fore the rhythm of the narrative is really fast-paced. The result, however, is an
engaging set of lively stories in comic-style, animated by characters invented by the
children.

Example 2. “Rules Bending'': Montevecchio (Primary School). The application
“Montevecchio and its surroundings” skilfully blends two literary genres: the “short
story” (the set of main topics) is a fiction about two kids learning from talking ani-
mals how to care about the environment. The “details” (i.e., the sub-topics) illustrate
various natural-science issues from a more objective perspective.

Example 3. ‘“Unexpected Content”: Together with You, Grandpa (Junior High
School). The narrative “Together with you, Grandpa” is grounded on a school project
for helping elderly people who are left alone in specialized communities. If most of
the narrative is quite traditional, the end of the narrative introduces some “audio let-
ters” from the elderly to the children who paid them a visit. The result of this unex-
pected content is engaging and touching (Fig. 3).
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Dear children,

1 am Armando and I was very happy to meet you.
That morning 1 felt really good. I wanted to tell
you that I worked hard in my life for my 6 sons
and 5 grandchildren, whom I love very much.
When you told me I am the most beautiful
grandpa in the world — it made me smile. But I'm
so proud of it. I eagerly wait for you. Thank you
for keeping me company and for your letters.

Armando, the most beautiful grandpa in the
world

Fig. 3. Two pieces of content from the narrative “Together with you, Grandpa” (Junior High
School): A picture (left) and the transcript of an audio-letter to the kids, recorded by “grandpa”
Armando

3.4 Learning Benefits

The introduction of well supported digital storytelling in schools can be an extraordi-
nary facilitator for a wide range of substantial educational benefits, e.g., acquisition
and consolidation of knowledge and skills, heightened engagement, motivation to-
wards learning activities, and also acquisition of digital literacy skills.

The learning experience provided by PoliCultura is multifaceted: building a narra-
tive implies a number of activities ranging from focusing the idea, organizing group
work, designing the plot, writing the texts, recording the audios, selecting/adjusting
the images. From our experience, pupils approach the subject matter of the narrative
in a way that enables a structured view of the theme and its components, and fosters
interest, higher retention rate, and deep understanding of the story subject. At the
same time, students improve their teamwork capabilities: the thick social interaction
engages students, including those with special needs, more than normal school activi-
ties do.

In PoliCultura, we performed a specific research on educational benefits every
year, in the context of the wider study discussed in Sect. 2. The learning impact was
measured on two macro-dimensions: the cognitive level (which involves knowledge
and intellectual skills) and the affective level (referring to the way learners relate to
things and activities emotionally - feelings, values, motivation, and attitude) [8].

Along the three years of PoliCultura, 318 adult educators overall participated in
this study: 55 educators in the first year, 110 in the second and 153 in the third year,
from pre-school, primary, junior high school and high school. Since lack of space
prevents us from providing a detailed analysis of the whole study, we discuss here the
results from the online questionnaire on learning outcomes submitted to teachers at
the end of the storytelling experience in the 3™ project year.

We identified a list of educational benefits and asked respondents to i) assess the
achievement of each benefit in the PoliCultura project against the achievement of the
same benefit as it results in “normal” school activities, at a comparable effort on a
comparable matter, and ii) compare the overall educational impact. Items were scored
on a 5-point Likert scale (1: much lower; 5: much higher). The same questionnaire
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also collected free comments that were then classified according to their pertinence to
the different benefits and coded for analytical purposes.

The overall learning impact was evaluated optimal (with respect to comparable
traditional activities) by 76.5% of the teachers and good by 22.2%. As Table 2 shows,
77.6% of the teachers think that PoliCultura engages children significantly more than
normal school activities. A teacher said: “I believe the educational benefits are ob-
tained much more effectively than with usual frontal lessons. Students are well en-
gaged because they get to use computers, which they are very fond of.” 67.3 % of the
teachers think that the storytelling activity generates higher interest in the subject
matter. 62.1% underline that pupils develop a better understanding of the logical
connections and relations among various themes addressed by their stories.

Table 2. Excerpt of learning benefits evaluation of the PoliCultura experience as compared to
regular didactic activities (from questionnaires administered in 2008/09 to 153 educators)

Achievement with respect to regular teaching activities

Educational benefit
1 [much lower] | 2 [lower] 3 [equal] 4 [better] | 5 [much better]

Deep understanding 0.00% 0.70% | 4.60% | 54.60% | 40.50%
Content organization skills 0.00% 0.70% | 9.20% | 62.10% | 28.10%
0.00% 0.70% | 590% | 39.50% | 54.20%

Retention

0.00% 0.70% 330% | 28.90% 67.30%
0.00% 0.00% 2.60% | 20.30% 77.60 %

Interest in a subject matter

Engagement

Technical abilities 0.00% 1.30% 8.50% | 35.90% 54.60 %

Communication abilities 0.00% 0.00% 7.90% | 51.00% 41.40%
0.00% 0.00% 6.60% | 38.20% 54.90%

Teamwork capacities

In addition, all the teachers (67% rating 5, and 33% rating 4) found that using
1001stories had been a powerful tool for achieving “media literacy”, i.e. the ability
“to effectively create, use and communicate information” using new technologies
[9]. A teacher said: “The children had the chance to use the computer skills they
were already in command of to communicate their experience”. Some teachers un-
derlined the effectiveness of storytelling for involving children with mental or physi-
cal difficulties, or children isolated from the group. A teacher mentioned: “In my
class there is a dyslexic kid. He tried to record his part some 15, even 20 times and
he did not want to give up. The whole class stood around him cheering and in the
end he made it”. A teacher reported that their project was also an occasion to know
her students better, “‘especially some kids who proved invaluable in this work,
whereas in regular school activity they do not usually stand out”. One teacher even
declared his intention to use the Policultura experience “to make other teachers un-
derstand that using multimedia can make interesting those topics which are usually
found boring”.
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3 Related Work

Equipping children with storytelling skills starting from early childhood is proven to
support their development, by helping them express and assign meaning to the world
[10], [11], or for developing specific abilities such as tasks-completion and problem-
solving [12-13]. The value brought by technology in supporting children storytelling
and story authoring has been demonstrated by a series of studies [10], [14] and
applied in the development of a very rich array of authoring tools, both commercial
and resulting from academic research. When it comes to actual usage, however, the
application area of digital story authoring tools remains in most cases small-scale.

In the following, we look at a series of projects involving the use of story author-
ing tools with a potential — not yet exploited — for wide integration in pre-school or
school curricula, focusing on aspects of collaboration in the authoring experience. For
a comparative look, we will also present one example of large adoption of an online
digital story authoring environment supported by a broadcasting corporation. Finally,
we will refer to widely employed solutions for implementing digital storytelling in the
classroom, by using off-the-shelf technology and software.

The authoring process can be integrated in the scholarly activities on-site, or can
involve collaboration of children at a distance. KidPad [15-16] is a tool involving
children in synchronous co-presence collaborative story authoring, by using drawing,
typing and hyperlinking functionalities optimized for synchronous collaborative input
(e.g., multiple mice) on a 2-dimensional zoomable space. Further research has added
tangible interface and gesture recognition technology to KidPad [17], resulting in a
“magic carpet” which can support collaboration in larger groups, story retelling and
reenactment as complementary to story creation. Playful collaboration in the creation
of stories using the playground metaphor is also explored in the projects StoryMat
[14], [18] and POGO [10]. Synchronous distance-based collaboration for authoring
stories in 2D and 3D virtual environments has been exploited in projects such as
FaTe2 [19], MOOSE crossing [20] or MyStoryMaker (work in progress) [21]. PUP-
PET [22] is an example of a virtual environment used for teaching basics of drama
production and enactment to children. An approach to narrative development which
shifts the boundaries between author and user is Emergent Narrative (EN) [23], refer-
ring to stories in which the advancement of the narrative is determined by the interac-
tion between characters, controlled by the user’s choices. The active role taken by
users in EN has been exploited for educational purposes through the introduction of
role-play elements, allowing children to become aware of the consequences of their
actions by acknowledging the response triggered in the virtual characters with which
they interact. [24].

Most of the projects listed above and many similar others with potential of enrich-
ing educational experiences have a limited adoption rate. In trying to tap the possibili-
ties as well as obstacles of extending the range of coverage of such projects, let us
look, apart from our experience, at the successful implementation of one project in
which a story authoring tool has been used by tens of thousands of children.

StoryBuilder [25], produced by CBC4Kids (Canadian Broadcasting Corporation) is
a web-based tool which enables children to create multimedia commix-style stories in
three modalities: contribute to an on-going story by adding the next page; use pre-
existing elements to create a story from scratch; collaborative page-by-page creation
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of a story among friends by editing and sending it by email. The project encountered
wide success, with over 150,000 visits to the site and 2,200 submissions during the
four months pilot phase. In this project, wide adoption was facilitated by a series of
factors ranging from the simplicity of the tool (balancing the aim to leave space for
creativity and the constraints of using ready-made story elements), easy access (log-in
was required only after a submission was created), an easy-to-appropriate storytelling
style based on comic-books conventions, flexibility, as well as the existence of vari-
ous modes of contribution and various types of collaboration.

While success projects of wide adoption of authoring tools such as StoryBuilder
are still few, digital storytelling found its way in the curriculum of many schools
without making use of custom-made story authoring tools. By using regular video-
editing software (from Windows MovieMaker to Apple Final Cut Pro) and sets of
guidelines for creating compelling stories, teachers have engaged students in telling
digital stories across a wide range of disciplines. These initiatives (e.g. [26-29]) prove
that the motivation and the interest to integrate digital storytelling in the curriculum
exist, and also pinpoint that low costs, simplicity and wide availability of authoring
tools are essential aspects for its integration.

4 Conclusions

Few existing research investigate a massive, long term use of digital storytelling tools
for educational purposes in real scholarly contexts. This paper has discussed the
lessons learnt from a wide study carried on in the context of a three-years project —
PoliCultura — during which we could explore how a multimedia storytelling tool has
been used by around 7,620 students — in a wide number of Italian educational institu-
tions of all grades - from pre-schools to high schools, from 2006 to 2009.

Current research on digital storytelling has been largely focused on developing and
evaluating new systems and new forms of user experiences [10], [14-16], [18-19].
They oftentimes involve a sophisticated integration of different technologies and ad
hoc devices, and are typically adopted for a relatively short time in real school con-
texts before being definitively abandoned. Indeed, such “high-tech” solutions require
the availability of high budget and ICT specialists, and are seldom affordable by a
typical educational context and sustainable in the medium-long term.

Our study has pinpointed some fundamental factors for large-scale, prolonged, and
repeated use of storytelling authoring systems in schools: the pivotal role of teachers
as drivers for adoption, low-cost, low-tech, simplicity of the tools, and availability of
methodological support to the development process.

Our study has also highlighted that easy-to-understand, built-in narrative formats
constrain some design aspects of a digital story but indeed simplify the use of an au-
thoring tool, and foster its adoption without preventing students to express their crea-
tivity and to invent original narrative forms. A simple (albeit powerful) system as
“1001stories” has an apparent rigidity (the predefined two-level structure of the
story), but our studies have shown that creative teachers and pupils can circumvent
such constraints and use the tool in original and effective ways: The variety of solu-
tions developed by PoliCultura participants (in terms of rhetoric arrangement and
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styles) is amazing and very interesting, and we have started a research project to sys-
tematically analyze them.

Finally, we have pinpointed various types of measurable benefits derived from a
non episodic engagement of learners with digital storytelling activities at collective
level, i.e., when the full class is involved as a whole. Collective storytelling is quite
different from individual story-telling, where an individual (even if part of a commu-
nity) is called to express his/her own narrative. In a collective storytelling activity,
educational benefits are global for the participants, measurable at the levels of acqui-
sition of knowledge and skills, but also at the level of shared expression forms and
facilitated social interaction.
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