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Evolution of Digital Storytelling Within Multimedia Environments 

 

Introduction  

 Within multimedia instructional environments, digital storytelling has reinforced 

essential learning and interactive activities (Crawford & Freeman, 2007).  As advanced 

story driven simulations have begun to emerge from digital storytelling, multimedia 

instructional developers have quickly experimented with its possibilities.  While digital 

storytelling has continued to grow and evolve, interactive stories within virtual 

environments, branching narratives, and even conversations with 3D generated characters 

have been surfacing from multimedia environments.  Although the current research 

explores traditional forms of digital storytelling within a multimedia environment, this 

literature review covers the current practice of digital storytelling in regards to interactive 

digital storytelling, storytelling productivity from authoring tools, and 3D generated 

character interaction within storytelling environments.  

 

Interactive Digital Storytelling 

 There are two main types of digital storytelling techniques that have been used in 

multimedia environments.  One is traditional digital storytelling and the other is 

interactive digital storytelling.  According to Spaniol, Klamma, Sharda, & Jarke (2006) 

traditional digital storytelling has been referred to as having a linear type of storyline, 

whereas interactive digital storytelling has been defined as being non-linear or dependent 

on the user’s actions instead of a static script or plotline.  Midland (2006) explained, that 
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developing stories for traditional digital storytelling requires a certain set of technical 

skills ranging from both hardware and software.  For interactive digital storytelling, the 

development requires a strategy for complex story creation resulting in an artificial 

intelligence environment for real time story advancement (Spierling, 2005).  Apart from 

the complexities that interactive digital storytelling has presented, the elements within its 

model have various properties pulled from different forms of databases resulting in 

adaption of user input and software driven decision making abilities that contribute to the 

overall effectiveness of the storytelling experience (Spierling, 2005).  Since interactive 

digital storytelling has the ability to influence interaction between its content and the 

user, Spierling explained that it resembles more of a simulation or game that in turn could 

be an effective approach to educational applications. 

 While interactive digital storytelling has had an impact on storytelling in general, 

improvements have started to emerge in terms of controlling and presenting story 

content.  Nakasone, Prendinger, & Ishizuka (2009) explained that although the current 

model of interactive digital storytelling has been effective for portraying content for 

stories, it has lacked in story comprehension and organization. Herbelin, Ponder, & 

Thalmann (2005) discussed that while the process of interactive digital storytelling is to 

try and provide a method for non-linear story advancement based from the user’s input, 

the core system portraying the story would still need improvement.  One solution to this 

complication was the interactive storytelling model using rhetorical structural theory, or 

ISRST, which contained an organizational spectrum of events and helped to enhance 

story content and interactive experiences (Nakasone et al., 2009).  While improvements 

with interactive digital storytelling have continued to emerge, more advanced methods 
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have been integrated into the development stages, making productivity of story creation 

more convenient and accessible.  

 

Storytelling Authoring Tools 

 Apart from the vast improvements with interactive digital storytelling and the 

flexibility and complexity of its core system, authoring tools have been developed to 

increase productivity of story creation.  Authoring tools have allowed developers to focus 

on content development without the need to resolve errors during runtime, as the testing 

or debugging phase can occur within the authoring environment (Medler & Magerko, 

2006).  Many different systems that have been developed for authoring have included 

types of graphical user interfaces for the sole purpose of editing elements such as digital 

character behavior, editing virtual reality environments with popular tools like Autodesk 

Maya and Autodesk 3D Studio Max, and types of story editors to organize elements of a 

story (Dörner, Grimm, & Abawi, 2002).  One such example is Scribe, which is an 

interactive digital story-authoring tool being utilized for several training architectures and 

has provided subject matter experts an avenue for developing story-based training content 

without the need for an abundant knowledge of programming (Medler & Magerko, 

2006).  The story system integrated within Scribe, uses a form of plotting on a type of 

graphing map that allows developers to place key points to trigger various scenes and 

events within the storytelling environment (Medler & Magerko, 2006). 

 Apart from authoring tools like Scribe, an additional tool called Scenejo has also 

been developed to aid in story development.  According to Spierling, Weiß, and Müller 

(2006) Scenejo has been used as a platform to aid in development of narrative for virtual 
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characters for a more communicative approach to interactive digital storytelling.  While 

storylines have had the ability to branch off into several different paths within an 

interactive digital storytelling model, Spierling et al. explained that the integration of 

digital characters have also played a role in story development and plotlines.  Although 

authoring has made character interaction more accessible in storytelling environments, it 

also created a framework for characters to interact emotionally.  Nelson & Ana (2008) 

discussed an authoring tool plug-in called the Atmospheric Editor which has allowed 

developers to create interactive character based scenes with emotional content and has 

provided a model for higher emphasis in character communication and content 

understanding.  Essentially, authoring tools have enhanced developmental frameworks 

and storytelling techniques for the implementation and organization of several elements 

for successful interactive digital storytelling.  Whether the architectural build of an 

interactive digital storytelling system is based on story structure or emotional connection 

between 3D characters, the ultimate goal has continued to focus on interaction with the 

content and the user, and has provided a unique learning experience. 

 

3D Generated Character Interaction 

 While authoring has paved the way for more complex story development, it has 

also allowed more interaction between the user and 3D generated characters.  In a study 

conducted by the Institute for Creative Technologies, virtual humans were explored and 

were described as being a means for social interaction within a multimedia environment 

to serve as realistic experiences for real-world scenarios (Kenny et al., 2007).  Kenny et 

al. also explained that virtual environments promoting interactive experiences, stories, 
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and computer-generated characters help build social skills and also offer exploratory 

learning experiences.  Often called agents, these 3D generated characters have flourished 

within several training architectures and developers have been able to control their 

behavior to serve for a more believable interactive experience. Riedl and Stern (2006) 

incorporated a type of controlled story system or director that gave various plotline 

commands to lifelike 3D generated characters based within a training system for the 

military.  Although the 3D characters were responsive to dynamic situations from the 

story system and the users actions, the characters also had a large array of behaviors that 

portrayed their actions as believable (Riedl & Stern, 2006).   

 While 3D characters have been able to act in a lifelike manner, they have also 

been able to communicate in different forms as well.  Rieger and Braun (2003) developed 

a virtual 3D character for use in an interactive environment for the hearing impaired by 

using sign language and various 3D morphing technologies for facial expressions.  This 

implementation for the hearing impaired not only included realistic hand movements for 

sign language, but also integrated interactive digital storytelling techniques (Rieger & 

Braun, 2003). Apart from using the 3D character for sign language, the technology went 

a step further and utilized facial and body movements that occur during conversations 

between individuals.  Rieger & Braun described these expressions as narrative extended 

speech acts (NESA) and were setup to be controlled by variables within a story 

framework.  While the internal story structure was guiding the virtual character to 

communicate, the character itself was also being rendered in real-time, providing a more 

life-like experience to the user (Riedl & Stern, 2006).   

 Besides the integrated character interaction within a storytelling environment, 
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role-playing with 3D generated characters has also served as a pedagogical form of 

interactive digital storytelling.  One such example of role-playing was from a software 

application called Fear Not!, which Enz et al., (2008) described as being a teaching tool 

for students to interact with digital characters to learn about bullying.  Enz et al. 

explained that while students were able to role-play as characters being bullied, they were 

also able to influence the characters actions and emotional status as the story progressed. 

Much like the facial expressions and hand movements in using virtual characters for sign 

language, the characters in FearNot! have also employed realistic actions for a more 

effective approach for student learning.  Enz et al. explained that characters in the virtual 

environment would act in an autonomous way in order to learn from the environment 

using various parameters from a database.  Like interactive digital storytelling, role-

playing has enabled users to control actions of a story and the actions of characters, but 

has also introduced a means of receiving an emotional experience by taking part in the 

roles of a virtual character (Enz, et al., 2008). 

 

Conclusion  

 As digital storytelling has evolved within the multimedia instructional arena, 

multiple scenarios and pedagogical approaches have been surfacing.  While digital 

storytelling has developed into more of a non-linear method for content delivery, 

interactive scenarios and user based actions have materialized, thus making development 

and organization much more complex.  Despite this complexity, authoring tools have 

allowed developers to generate flexible storylines and integrated believable character 

interactions within multimedia instructional environments.  These instructional 
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environments have enabled users to have more of a believable experience with integrated 

3D generated characters by controlling the actions of storylines and its characters, and 

being able to emotionally connect with characters by role-playing in storytelling 

environments.  As interactive digital storytelling continues to evolve and progress in 

multimedia instructional environments, content delivery will continue to enhance 

educational methods and ultimately the learning experience of the users. 
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