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Abstract

In this paper we describe STORYIST - a tool focusing on analysis, planning and design of CBT
programs. STORYIST is a tool for authoring conceprual ideas, not learning materials. And the
output is not a ready-to-run CBT program but a design from which users can get various multi-
platform CBT programs.

Among the distinctive features of STORYIST are: learning goals-centered approach for the devel-
opment of CBT programs; simultaneous definition of the problem domain, the content of the
course and elements of course structure; simultaneous development of the detailed course program
structure; stepwise development of coursedesigns; reusability of design or design components;
producing multi-platform-oriented CBT designs.

Authoring with STORYIST actually means gradual convergence of learning goals, learning con-
tent, and program course structure. The process of convergence passes through three conceprual
phases: Conceprual Outline, Detailed Concepr and Storyboard (Script). Finally, the authors gera
derailed graphic description of the behaviour of the prospective CBT program, a set of multime-
dia-oriented learning materials for embedding in the CBT programs and completely specified
graphical user interface.

Keywords: Authoring systems, Learning goals, Concept modeling, Courseware design

Introduction

The way from the idea to the completion of Computer Based Training (CBT) programs is long and the
authors of such programs have to pass through several activities. These activities can be divided into
three groups: analysis (choose a problem domain, teaching strategy, define global goals of the program
erc.), planning (didactic design of the program, select learning materials, link the goals to the materials
etc.) and authoring (producing ready-to-run computer programs, which encapsulate didactic struc-
tures, instructional strategies and learning materials). The first two, analysis and planning, are peda-
gogical oriented activitdes, while authoring points at the use of specialized authoring tools such as
authoring languages or systems. The practice shows that, generally, there are two conceptions of authoring
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regard STORYIST as an environment, where
quirements for the course designs.

rm-oriented CB’I designs. We
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tools. Following the first one, the authoring tools supporr all stages of instrucrion - -
the authors can specify

planning, design, CBT creation, evaluation. According to the second conception, authoring roolisd
used mainly in the CBT generation process. g :
Logical Structure of Storyist

i Concepts.
TORYIST consists of one or more
S bout the course being created. The role of

Fach Concept
the Concept

While you can find plenty of authoring tools and ready-to-run CBT programs on the o

: y : very few
programming tools are oriented toward the support of the first two mentioned activities: an Ty lew.

! . : P . alysis and
design. We even can observe a displacement in the description of commercially available authoring
tools. Two or three years ago, it was said thar authoring tools possessed multimedia capabilities. IBt
meant that they allow users to integrate into a CBT program different kinds of information: texe
graphics, video, sound, animation etc. Now, the things has turned: we read descriptions of (muItipul-:
pose) multimedia (authoring) tools which can be used for many, many things, including, in particular,
creation of CBT programs. Thus the emphasis is put on producing materials and CBT programs; the'
initial analysis and planning, where the role of authors is significant, is to some extent neglected.

Each course design p
represents specific aut

is threefold:

i hors can develop, modify,
h Concept is the place where aut :
Eg :;zh Concept is the place where the learning goals developed by t

i i & pages)s
jate learning structures (chaptcrs‘ P
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for the whole course design.

—r USER
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hors' views and notions a

and refine learning goals;
he authors are artached to the

ted or have references to learning

: ws) for any Concept
We would like to introduce STORYIST - a conception tool focusing on analysis, planning and dcsi'gn
of CBT programs. STORYIST is a tool for authoring conceptual ideas, not learning materials. And the
result is not a ready-to-run CBT program but a design from which you can get various (multi-plat-‘
form) CBT programs. o

Following these roles,
and corrcspondingiy.

Design Principles of STORYIST (Background)

Each CBT program operates in a given context. Following [1], by “context” we denote the set of:
specific problem-domain, targeted groups of learners defined by their learning characreristics, Icamihg-'
strategies, preferred by the authors. STORYIST enables the author to design CBT programs in an
cvolutionary approach with the oppertunity to define design clements from three different points of
view (goals, content, course structure), but always preserving the consistency of the whole design.
(1) STORYIST supports a learning goals-centered approach. The “language” of learning goals is used -
as a means for creating context-dependable designs (of CBT programs). It gives authors a tool for
mapping their mental visions, ideas, notions, imagination into a coherent, hicrarchically organ.
ized set of learning goals. These goals are not simply numbered and counted. Authors can estab-
lish various links between them: hierarchical, partial, temporal, spatial, causal, activity, prerequi-
sites, author-defined. Also, authors can set up a "pedagogical” order: which learning goals are
prerequisites for others. 3
(2) Simultancous definition of the problem domain (in terms of learning goals), the content of the course
and elements of course structure. While authors devise learning goals and organize them in strue-
tures, they have the opportuniry to atrach content and structural course elements to these learn-
ing goals. The link between them is enough flexible and allows the content to be altered at an
time. :
(3) Simultaneous a’:wfapmmx af.rﬁe detail "amn(,,. g structure. During the elaboration of
detailed learning goals, authors may go to the next logical stage - this is the process of attaching
learning steps, which are the detailization of structural elements like chapters, to learning goals
and then convert learning steps into sets of (so-called) pages. They are the smallest units, which
contain learning marterials (of any kind) to be presented to the learners. 5
(4) Stepwise development of coursedesigns. Using STORYIST, authors begin with the development of -
scts of learning goals and simultaneously they can outline contents and course structure. Then
they can refine these things, going into deeper details, following possible contexts. :
(5) Reusability of design or design components, thus increasing the productivity (of the course produc-
tion). Authoring with STORYIST means gradual convergence of learning goals, learning con-
tent, and (program) course structure. Authors have to be able to change the content and the
structure easily, following their own ideas, needs, preferences, capabilities, experience.

DETAILED CONCEPT
G PROGRAM
LEARNING LEARNIN GRAN
GOALS W IR*P
STORYBOARD
¢ (SCRIPT)

RAM
PRO&ERS LEARNING
P MATERIALS

Fig.1. STORYIST logical structure
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several facilities for authors.

: 1ST provides
The first is Conceptual Outline. At this stage the authors can define the very global lt‘a.ming STORY P

contents, program structures and screen layouts. The basic structural elements are the chaprers Thig
allows authors to establish the global setrings for the course design without going into unnecessary
details.

. Editors. 1s 1o fully specify CBT

STOR.Y'{ST incorporates five edit
rograms without using a lcln ofd
GoalEditor - for developing an

¢ supplementary and allow use

ors. They ar :
ifferent applications. These are:

d manipulating learning goals:

The second phase is the Detailed Concepr. Each Detailed Concepr is a successor of a given Cﬂﬂccpﬁd
Qutline. This ensures the hierarchical organization of learning goals. At this stage authors can g0 i X

unlimited depth of refinement and concrertization of goals inherited from the Conceprual Outline
Simultaneously, authors elaborate content structure and course structure up to the definition of learn.
ing steps and making references to the learning material.

The third phase is the Storyboard (Script). Reaching this stage, it is supposed that the development of
learning goals, content structure and course structure has been defined to a level where pages can be
derived from learning steps. The pages display the information to the learners and consist of
presentational and interaction elements. Pages can be linked in a sequential order but the author is also
able to define direct links or hyper links berween pages which are in different chaprers. This bears the
advantage that the author and the user see exactly how the learner will pass through the program.

1.1 General stuctur=s
1.11 Functions
1.1.2 Relations
1.1.3 Sets

1.2 Finile algebios

1.3 Combmatoncs

Since the author can link chapters to learning goals and learning steps to sub-goals the hicza.l.'chy'.
131 Ganeral princpies

chapters (and pages) reflect the hierarchy of learning goals. Moreover, the software detects confli
berween the right order of pages and the defined sequence of learning goals and steps.

The STORYIST output consists of:

(1) A seripe: derailed, form-based, graphic prescription oft_llc behaviour of the prospective CBT
program. This is a set of forms, called for convenience pages, united in chapters and connected
with links of transitions, thoroughly checked for consistency and completeness.

(2) A media library - a set of multimedia-oriented materials for embedding in the CBT programs.
Some of them are ready-to-use and in this library there are references to them. For the others,
there is'a description what authors would expect. There are enough multimedia editing tools to
fulfill the most strange authors’ imaginations. This media library is independent from the scripe,
and can be an uniform library of such a type. Thus, we accomplish reusability of learning mate-
rials.

(3) Interface collection (standards) - a completely specified graphical user interface: it is a detailed
specification of the screen layours, including menus, dialog boxes, help & info structures, muld
media objects.

132 Simple configuraions
1.3.3 Generstng Linchons

1% Boclzan uncians
1§ Caoding theory

1.7 Campuabiiy snd comgieay
Discrela mothamelcs - xamaies
Discreta mathemebos - 20 conons

Fig.2. STORYIST Learning Goals Editor

Storyist Functionality

The process of designing a course usually involves different disciplines and people: problem-domain
specialists, teachers, software engineers, psychologists, etc. STORYIST allows the co-operative discus-
sion and design of projects. The overall structure of the CBT program could be improved version by
version in a well documented way, and in the same dme various learning materials can be selected and
attached to the pages. Different user interfaces can be created, experimented and then easily changed
not leaving the STORYIST environment.

Moreover, the system does not restrict authors to follow some models or requirements, set up in
advance. It is fully open - open to the crearivity, imagination and the professionalism of authors.
STORYIST is intended to be an advisor. It is our opinion that human beings are the best teachers,
better than the most powerful computers. So, STORYIST has to advise and facilitate authors in doing
their job - authoring.
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- PageEditor - for creating and editing pages, sequencing pages, linking goals and contents, and
defining multimedia materials used;

< Stonpist - [Math 3]

s contmng rrpr— al,muﬂnmm ,‘
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Fig.4. Storyist PageEditor

- LayoutEditor - for developing interface standards;

Services.

This is not a tool but a set of services offered by STORYIST. During the whole process of creating a
course design, STORYIST observes the work of authors, does not interrupt them and where it is
necessary proposes some actions:

- checking the course structures: for isolated elements, for correctly linked goals-steps-pages, and for
logical non-contradiction (aveiding loops);

- automatically adding/removing branching constructions: select-page, chapter-select-page, collector,
remedial sequences of pages;

- visualizing objects in accordance with the level at which the author works: Conceprual Outline,
Detailed Concept or Storyboard (Script); this allows users to concentrate on the necessary piece
of structure and to avoid unnecessary details;

- allowing users to navigate through very complex structures by means of scrolling, zooming, map-
ping, immediate positioning (you type in the name of the object you want to see and the system
automatically bring this object (approximately) to the center of the screen);

- optimizing links (for not-crossing);

- preview of user interface elements (standards);

- visual screen layour construction.
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Documentation.

STORYIST has print options and provides additionally documenting options:
- facilities for scaling, or determining the level of derailization of the material to be printed;
- some macros like course name, aurthor(s), date, time, version, page numbers.

Adaptation.

Let us first consider the “off-line adapration” - ar authoring time. The Conceptual Outline and 0 3
great extent the Detailed Concept can be regarded as courseware templates - and authors in Storyboard
(Script) phase can make them more specific (author-oriented). As we stated in the beginning, each
course design consists of one or more Concepts and each Concept is a different version of the course
design. In other words, the course design consists of many sub-designs. In fact, cach sub-design is an
adapration of the course design to peculiar authoring needs.

The question of on-line (run-time) adapration is left for our future developments. It will be based on
the specified system requirements, learners’ characteristics, context-dependable segmentation of
Storyboard (Script) structures, interface to other programming tools.

Conclusion

We described the software system STORYIST as an authoring tool which focuses on analysis, planning
and design of CBT programs. The main STORYIST feature is that this is a tool for authoring concep-
tual ideas, not learning materials. And the outpur is a dcsign from whig_h users can produce various

multi-platform and multimedia-oriented CBT programs.

STORYIST is in its experimental phase and the German version is nearly completed. Experimental
designs have been created in the following topics: “Working with Storyist”, “Refrigeratory techniques”,
“Principles of exploring the coastal line”.

Our future developments involve moving to commercially available DBMS. This would lead to in-
creased productivity, better documentation, reusability of components, and which is more important -
reusability (or sharing) of learning goals and teaching structures, adapration to various pedagogical
needs, automatization of the last authoring stage - programming,. ¥

We also plan to move from scripts and media library to Didactic Component Library in which ]carniné
goals, program structures and relevant learning materials will be combined into units.
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