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Abstract

This article focuses on the organizational dimensions of e-learning by merging the
concept of quality management and the process of implementation. We suggest a cir-
cular model of eight phases to structure the whole process of developing, producing
and implementing e-learning systems in public institutions.

Qur circular model connects processes on different levels: during the initial phase of
analyzing resources, priority is set to macro level objectives. Phases of course devel-
opment and implementation are mainly to be placed on a meso level. While develop-
ing and implementing web-based instruction, however, knowledge about microlearn-
ing processes and their didactic support has to be taken into account. Moreover,
evaluations that complete every phase of implementation refer to microlearning
processes, because data is mostly collected on a micro level. This micre level data is
mainly used to modify the process of further development and implementation, which
means that it is applied to meso- or even macro-level problems.

1 Introduction

In spite of the continuous growth in the virtualization of teaching in the past decade,
the e-learning euphoria of the first years has vanished. The initial phase in which di-
verse support programs boosted the exponential growth of e-learning offerings at uni-
versities appears to be completed worldwide and replaced by the so-called “Trumble-
Back”-phase. Failed projects, and the insight that the implementation of e-learning
does not automatically lead to improvements in the learning and teaching process,
have slowed down the initial enthusiasm. Thereby, the view shifted onto e-learning
being successfully and sustainable implemented only if projects are not based on iso-
lated, single initiatives, Rather, it requires an active and coordinated support by educa-
tional institutions with all their organizational units, which have to perform an “or-
ganizational cultural change” (Ehlers, 2006, p. 37). It seems, however, that this
change has not yet taken place. At least the OECD report on e-learning stated that
internationally we are still deeply located in the “Trumble-Back™-phase (Garrett,
2003). In the third and last phase, the so-called “Re-Birth”-phase, gained experiences
are reflected on, e-learning projects are redesigned according to guidelines of a strict
quality management, and, above all, they are incorporated into the respective educa-
tional institution. Yet, only a few single educational institutions appear to have entered
this phase so far (Ehlers, 2006, p. 37).
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This article addresses precisely the transition between the “Trumble Back”- and “Re-
Birth”-phase and shows how effective quality management can assist the sustainable
implementation of Internet-based e-learning or web-learning. Both theoretically-con-
ceptual considerations and first experiences that were made at the University of Erfurt
during the implementation and evaluation of a web-based learning environment are
made accessible.' In detail — starting from the characteristics and potentials of web-
learning — a model of the process of implementation is developed, whose basis is com-
posed of both pedagogical research results and quality management strategies. This
process of implementation will also be discussed against the background of a new per-
spective on web-based e-learning, i.e. microlearning.

2 Basic Concepts

E-Learning, Web-Learning, Microlearning

Basically, web-learning means the acquisition of knowledge and behaviours within the
framework of web-based instruction. Web-based instruction, in turn, is defined as a
hypermedia-based teaching program, which uses the characteristics and offerings of
the world wide web to create a meaningful learning environment, in which learning is
encouraged and facilitated (Astleitner, 2002, in reference to Abbey, 2000 and Horton,
2000). The terms web-learning and e-learning are often used interchangeably, although
the generic term ‘e-learning’ subsumes the exposure to both offline computer-based
and web-based learning programs.

Web-learning requires the existence of networked workstations. Thus, web-based
learning environments are not only — like traditional courseware — highly modularized,
multimedia-based, and machine-interactive, but also human-interactive® (i.e. learners
can interact with each other, or with a human tutor, and thereby use the synchronous
and asynchronous communication opportunities of the WWW, e.g., chats, video con-
ferences, e-mails, discussion forums, etc.), human- and computer-controlled (i.e.
learning is not only guided by the courseware, but also by human tutors), and open

1 More precisely we are talking about the Internet-based learning system CLIC (Computer-based
Leaming in Communications), that has been developed at the University of Erfurt. So far, it
consists of an authoring system (for course development and administration), a communication
platform (for the interaction between students and instructors via Internet), and of a learning
interface for students, that can be used both online and from CD-ROM. Up to now, two courses
have been developed in Erfurt, a comprehensive “Introduction to Communication Science” and an
“Introduction to Scientific Research,” which is more strongly based on the principles of blended
learning. Both courses are incorporated into the communication science curriculum at the
University of Erfurt as central required first semester courses. More information is available at
www.clic-online.de.

For the sustainable implementation of the learning system CLIC, an Eight-Phase-Model has been
developed simultaneously. It has already been introduced — although with a focus on the specifics
of communications teaching (Kinnebrock & BaeBler, 2004).

2 The differentiation between machine-interactive and human-interactive is borrowed from Gerpott

& Schlegel (2000, pp. 349-50).
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(i.e. students have the possibility to move outside of their immediate learning envi-
ronment and use other sources of information from the WWW). In contrast to a merely
computer-based learning system, web-based learning environments are furthermore
characterized by a greater content-related flexibility. Learning contents can be cen-
trally (by a tutor) modified, updated or adjusted to the learning capacities of the stu-
dents. However, it is common again to both web- and computer based learning envi-
ronments that they can be used independent of time and place. Learning can take place
in a self-regulated way, i.e. at a self-chosen place, at any time and at the respective
adequate learning pace (Astleitner, 2000, p. 17).

A perspective on e-learning under networking conditions that has lately received sub-
stantial attention can be described with the term ‘microlearning.” Even though this
term has not yet been clearly outlined, it is becoming apparent that it represents com-
paratively short-lasting, in daily routines (subtly) embedded learning processes, which
are initiated by highly modularized contents (also called micro content) (Hug, 2005,
pp. 2-8). Unlike web-learning, whose learning processes and learning materials can be
located equally on a macro level (e.g., as curricula or an entire course), on a meso level
(e.g., as lessons or topics), and on a micro level (as a singular learning matter), micro-
learning focuses on the interaction between learner and highly modularized contents,
whose technical distribution can not only be carried out by Internet-capable PCs, but
also — and that differentiates microlearning from traditional web-learning ~ by mobile
end devices like cell phones.

Should the potentials of web-learning, and its subform, microleamning, be used for
teaching in universities; should thus high quality learning environments emerge, that
initiate efficient learning processes — then the question emerges of what quality with
regard to leamning environments means, and how it can be ensured.

Quality

In everyday speech, the term “quality” describes the “property,” the “excellence,” or
the “value” of an object (cp. Bruhn, 2003, p. 27). It would, however, be too narrow to
define quality as being merely product-oriented within the realms of web-learning —
namely as the property of a courseware — and in the process to apply established prod-
uct standards, that are most often defined by producers or instructors.’ Since learning
environments are developed for students, it is useful to complement the product-re-
lated definition of quality with a consumer-related one. This perception, rooted in
business marketing studies (e.g., Bruhn 2003, p. 29-30), has, in the meantime, ex-
panded to pedagogical research, which deals with the various forms of e-learning (e.g.,
Astleitner, 2002; Carstensen, 2006; Astleitner, 2006; Ehlers, 2006). Carstensen even
talks about a “paradigm shift from teaching towards learning” (2006, p. 13). Expec-

3 A summary of the central quality criteria for web-based leaming can be found in Astleitner &
Sindler (1999, pp. 121-38), a summary of principles of good teaching in Astleitner (2005).
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tations that students have of teaching or web-based learning environments, their per-
ception of the provided learning offerings, and finally, their evaluation of the initiated
learning process should equally be considered. “Quality in the context of e-learning is
a co production between the learner and the learning arrangement” (Ehlers, 2006, p.
34). Quality can therefore be defined as the property of a learning product or a learning
process with the ability to fulfill the attributes, that have been agreed on between web-
learning-providers and web-learning-customers (Astleitner, 2002).*

Quality Management

To meet the manifold expectations of both providers and users of web-learning as best
as possible, measures to ensure quality have to be implemented. However, they do not
only start with the final product, the learning environment. The ‘philosophy’ of quality
management, especially of Total Quality Management’, rather assumes that the en-
tirety of all objectives and activities of an organization should be related to quality
(Bruhn, 2003, p. 54; Zollondz, 2002, pp. 192-3). All planning, controlling and organ-
izational activities, that arise with the implementation of various quality assuring
measures, are consequently referred to as ‘quality management.” So quality manage-
ment constitutes an extremely complex process, in which a series of different quality
assuring methods — e.g., situation analyses, employee trainings and product evalua-
tions — are employed, combined with each other and coordinated.

Especially in business studies, there is a vibrant debate about different forms of quality
management (Zollondz, 2002). This microeconomic discussion will not be reproduced
here. It should be mentioned, however, that with the implementation of learning envi-
ronments particularly three approaches of quality management become increasingly
relevant; Total Quality Management, Knowledge Management®, and Benchmarking’
(Astleitner, 2002).

4  Astleitner (2002) derives, as does currently Ehlers (2006, p. 39), this definition from the quality
and quality management concept that is defined in the concept standard DIN EN ISO 9000:2000-
12. This standard defines quality as the property configuration of units regarding quality
requirements (Zollondz, 2002, p. 192).

5 Total Quality Management is conceived of as all structures, procedures, directions, regulations,
instructions, and measures, that serve to ensure and continuously improve the quality of products
and services of an organization in all functions and at all levels through the participation of all
employees in due time and at low costs, in order to allow an optimal satisfaction of needs of the
consumers and the society (Oess, 1993, p. 89). The holistic approach of Total Quality Manage-
ment thus aims at the check and reformation of organizational structures with the objective of
achieving customer- and with it competition-oriented quality improvements. The three constituent
factors are customer, process, and employee orientation (Astleitner, 2002).

6 Knowledge Management can here be understood as a frame that encompasses all plans and
activities, to permit individuals and organizations to act intelligently. It is to be seen as a cyclical,
on single learning processes based process, that concerns the finding, organization, distribution,
application and evaluation of knowledge (Astleitner, 2002).
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3 Quality Management Approaches Regarding Web-Learning

In the following, the process of quality management has to be structured and related to
the implementation of web-based learning environments. Although, from a pedagogi-
cal perspective, there is still a lot of research necessary concerning the production, im-
plementation, and evaluation of Internet-based learning systems in universities (cp.
summarizing Astleitner, 2000), a few quality management strategies, especially for
web-learning-projects, have already been developed (cp. e.g., Koring, 2001, specified
by BaeBler et al., 2003; Niegemann, 2001, pp. 157-72; Astleitner, 2002; Astleitner,
2004, pp.128-147; Glowalla, Glowalla & Kohnert 2002; Euler, Seufert & Wirth, 2005,
as well as the contributions in Sindler et al., 2006).

In essence, three pedagogical approaches to quality management have been synthe-
sized for the following cycle: (1) the system theory inspired approach by Astleitner
and Sindler (1999), (2) the chronologically structured phase model by Niegemann
(2001), and (3) the stage model by Koring (2001), which is chronological and cyclic at
the same time.?

Approach by Astleitner and Sindler 1999

Analyzing where quality assuring measures can start, according to Astleitner and
Sindler (1999, p. 119; cp. also Astleitner, 2004, p. 128), three realms regarding the
production and implementation of web-based learning offerings have to be differenti-
ated:

— Inputs
— Management Processes
—  Outputs

Inputs are the general framework in which a web-based learning environment is devel-
oped. These inputs, or requirements, are, for example, determined by political deci-
sions or temporal, technical, and financial demands. They are not under control of the
organization that intends to create and implement a learning environment.

7 Benchmarks are reference values, against which products, services, or even their single
components can be measured. Benchmarks give content and goals for quality management
measures, in which “Leamning from the best” (best practices) is aspired to. Empirically tested
benchmarks for the success of web-leaming have been presented by the Institute for Higher
Education Policy (2000). Quality seals and certifications for web-leaming offerings can in some
way perform the function of benchmarks, as proper criteria are specified, that an offering has to
meet to be certified as high quality. Comparisons to quality seals and certifications in the area of
e-learing are summarized in Euler, Seufert & Wirth (2005) and Balli, Krekel & Sauter (2005)
and exemplarily in Abt, Ehlers & Pawlowski (2006), Bruder et al. (2006), Berger & Eilert-Ebke
(2006) and Wirth, Euler & Seufert (2006).

8 These three models constitute the basis of our phase model, which is, however, compatible with
other currently published phase models — e.g., with Ehler’s “4-Phase-Cycle” (2006, pp. 40-50),
Pichter’s six stage “Quality Circle” (2006, pp. 58) and Bremer’s “4-Level-Model” for quality
assurance (2006, pp. 185-6.).
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QOutputs, in turn, are regarded as the consequences of the development, production and
implementation of a web-based learning offering. This means that the actual Net-based
course (its content-related, didactical, and technical realization) on the one hand, and
its success on the other, both count as ‘output.” Success includes all the changes re-
garding the knowledge and competencies of the course participants, the experiences
the course organizers have gained, and the appreciation of the course by others.

Finally, the term ‘management processes’ embraces all measures that correspond to
the implementation of learning systems, to the information flow within the (educa-
tional) institution and between project participants, and finally to the production proc-
ess. Quality management is part of the management processes and tries to ensure an
optimal output via mediation processes and continuous quality checks,.

This quite rudimentary differentiation is helpful to identify the focus of quality man-
agement: as inputs have to be seen as largely fixed parameters, they can hardly be in-
fluenced by measures of quality management. Thus, it is essential to analyze the inputs
and then to produce high quality outputs through the use of existing organizational
structures and the skills of involved individuals (Astleitner, 2002).

Starting Points and Contexts of Quality Management for Web-Learning

Inputs Management Processes Outputs

Coordination of internal and
external employees of organi-

zations
- Legal, contractual, etc. - Instruction designers - Courses
regulations - Media designers - Achievements of the
- Budget - Technicians students
- Timing - Tutors - Satisfaction of the
- Technical equipment |- Administrators students
- Employee training - Programmers - Number of dropouts
- Customers/ target group |- Librarians - Reputati(lm/admi.ssion of
- Teaching materials . Evaluators Ehe' leammg environment
L. in international
- Organizational structure programs
- Satisfaction of the
employees
- Transferability
- Revenues/ Profits
- Demand

Figure 1. Starting points and contexts of quality management for Web-learning (table
according to Astleitner, 2002)
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Phase Models

Niegemann (2001, p. 17) and Koring (2001, specified by BaeBler et al., 2003, pp. 15-
6) have identified phases or steps that should be carried out chronologically during the
development of web-based learning environments. Within each step, different strate-
gies of quality management apply. If — starting from Astleitner’s three components —
Niegemann’s four phases® and the eight stages of Koring’s quality management cycle'®
are synthesized, the following exemplary process of the development and implemen-
tation of a web-based learning environment emerges:

. Input analysis

. Specification of didactics and learning contents

. Specification of the technology to be used

. Development of a test lesson

. Pretest

. Production of the learning environment

. Implementation

8. Evaluation of the output and further advancement

e = N R~V I S R

These steps shall be specified in the following. In the process it is explicated where
quality assuring measures can be employed.

4 Developing an Eight-Phase-Model of Quality Management

Phase I: Input Analysis

In a first step, the general framework for the development and implementation of the
new learning environment has to be analyzed. We distinguish between six goals of
analysis:

1. Knowledge, tasks and target analysis
2. Analysis of the resources
3. Analysis of the target group

9 Niegemann distinguishes between 1. Analysis, 2. Design, 3. Production, and 4. Implementation.
In the first phase the general framework (or according to Astleitner the “Inputs™) has to be
analyzed. Niegemann here again differentiates between problem and target analyses respectively,
needs assessments, target group analysis, analysis of the leamning matter, analysis of available
resources, and analysis of the application context (Niegemann, 2001, pp. 69-96).

10 Koring distinguishes between 1. Problem and task definition, 2. Survey of the relevant didactic
information (learning contents), 3. Development of a lesson-like (receptive) and problem-oriented
(creative) didactic design, 4. Development of a test lesson, 5. Pretest, 6. Production, 7. Imple-
mentation, and 8. Evaluation and advancement (Baefler et al., 2003, pp. 15-6). Comparing Niege-
mann’s and Koring’s work stages, obviously — despite all parallelism of procedure — Koring’s
eight stage cycle puts a stronger emphasis on quality checks (especially in the form of the phases
“Pretest” and “Evaluation™).
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4. Technology analysis
5. Analysis of the subsequent application context
6. Analysis of the legal and contractual regulations

The knowledge, tasks, and target analysis can be perceived as the central analysis task
which should be performed first. The already existing contents (professional
knowledge stocks and especially teaching materials) are contrasted with the aspired
knowledge or competencies of the addressees. This analysis activity cannot be carried
out independently of the overall mission statement of the educational institution, of the
existing curriculum, nor of the embedding of professional competence in the form of
human resources at the respective institute. This means that the (quality) goals of dif-
ferent administrative levels, from the university administration to the institute, should
be incorporated into the analysis (Bremer, 2006, pp. 185-9).

Subsequently, the analysis of the available resources includes possibilities and limits,
which are set by budget and timing, and also the technical accoutrement of the project
or the involved organizational units. The specific equipment with hard- and software
should be accurately collected (so e.g., the availability of devices for video recording
and editing, but also the configuration of university computers, provided that the future
web-learning user is supposed to work with them, and the personal equipment of fu-
ture users with computers and mobile end devices), because only the knowledge about
the available technical infrastructure allows the conception of a learning environment
that can actually be realized by the project team and used by the students. Web-learn-
ing initiatives are generally cooperative projects. Usually, several institutions cooper-
ate, and even within one institution there are often several organizational units in-
volved — e.g., besides the project team, the institute, the department, the computer
center, centers for teaching or examination offices, and — if existing — e-learning cen-
ters. Therefore, the structure of the involved organizational units should be carefully
analyzed with respect to what support can be realistically expected. Last, but not least,
the employee situation has to be clarified during the resource analysis. Which employ-
ees are available for the web-learning project? On how many people can the project
count? Which knowledge, competencies, and personal characteristics will they bring
in?

Besides the collection of these various resources, the addressees or the target group
has to be analyzed. How much previous knowledge and which competencies does the
targeted student group already possess? On what can be built, what has to be taught
from scratch? When answering these questions, it matters, of course, on which semes-
ter level the potential students are, whether the subject is their major or minor, and
whether a homogeneous or a heterogeneous group can be expected. Taking the didac-
tics of microlearning into account, daily routines and possible time slots for using the
learning environment should be analyzed.



406 Susanne Kinnebrock, Berit BaeBler & Patrick Réssler

Also, the students’ technical competences and their technical equipment play an im-
portant role. Knowledge about that not only facilitates the conception of adequate in-
troductory tutorials, but also enables the adjustment of the learning environment to be
designed to the currently common computer and cell phone equipment of the target
group. Obviously, the most sophisticated learning system makes no sense if the soft-
ware does not run on the ‘outdated” computers of the target group.

As stated in our introduction, a multitude of web-based learning programs already ex-
ists. Their solutions for the creation of a learning environment can sometimes be of
help as an inspirational source — or through the purchase of a licence. During the
analysis phase, thus, an aralysis of existing web-learning technologies is necessary.
‘What are their advantages and disadvantages? Can they be used — and above all, on
what terms? Or is a new production on the basis of the collected analysis outcomes
advised?

Web-learning projects are, however, not only bound to commitments that involve the
purchase of licences. They equally have to consider legal and contractual regulations
which their investor imposes on them. Depending on the project proposal and the fin-
ancier, different regulations regarding the production, distribution, and patent rights
may apply. The analysis of those regulations should take place early enough in order
to design a leamning environment which both fulfils all product requirements and
whose application and (further) distribution is ensured in the long run, as well (Euler,
Seufert & Zellweger 2006).

The analysis of the subsequent application context of the learning system also is of
essential importance. Given the situation in most German study programs, teaching
usually takes place in the traditional classroom setting and the courses are often
crowded. The high number of students is, for the most part, disproportionate to the
equipment of the institutes, whose human, but also (computer) technical resources are
often insufficient.

From the outcomes of the application context analysis arise new questions about the
conception of the leamning environment. If web-learning is only employed comple-
mentary to the classroom teaching as “blended learning,” it can typically be replaced
by traditional courses at any time. That is why the question of how comprehensive and
sustainable the application of web-learning is going to be needs to be clarified from the
outset. Should merely one course (or even only a thematic complex within a course) be
developed, or is a multi-course platform planned? Should the learning environment be
applied once (only as an experiment), repeatedly or even continuously?

Phase I1: Specification of Didactics and Leaming Contents

Based on the results of the analysis, in particular on the findings from knowledge,
tasks and target analysis, as well as the addressee analysis, the didactic design and the
concrete learning contents are determined in a next step.
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In principle, diverse didactic designs are imaginable. For the distribution of knowledge
contents, e.g., a classical, ‘direct’ instruction design according to Gagné (1985) can be
applied.'" As introductory courses, first and foremost, convey basic knowledge, a
traditional instruction design was chosen for the conception of the leaming environ-
ment CLIC in Erfurt. For other courses, however, completely different instruction de-
signs may be appropriate, depending on the knowledge to be conveyed and the aspired
competencies. For example, a Goal-Based-Scenario (Niegemann, 2001, p. 57) was
positively evaluated in an academic context. It aims at the advancement of skills by
not only offering a participant factual knowledge in the context of possible applica-
tions, but also by giving them practical assignments. During the completion of these
assignments, students are to deepen the conveyed knowledge in scenario-actions
(Schank, 1998)."2

Once a decision for an instructional design has been made, the learning contents can
be specified. In the beginning of this task, as many academics of the relevant organi-
zation as possible should be integrated. Despite different understandings of the subject,
the sustainable implementation of a learning system needs to represent the contents of
the curriculum, based on a consensus within the organization that the learning envi-
ronment covers central parts of the course of study.

Phase III: Specification of the Technology to be Used

Beyond didactics and content, a decision about the appropriate technology needs to be
taken. The decision for a technology is deliberately placed third, because it should re-
sult from the decisions about didactics and learning contents. For certain instruction
designs and subject matters (e.g., the simulation of scenarios) numerous technical op-
tions are required, while others get by with a more rudimentary technology. The out-
comes of the analysis of existing web-learning technologies (phase I) should facilitate
the decision about which authoring and/or course management systems can be used,
and to which extent (partial) reprogrammings are necessary.

The conceptual considerations made in the previous three phases are initially to be
placed on the so-called macro level, because the entire organizational requirements
and content-related objectives on the part of the university, the faculty, the department
and the institute are taken into account. The specification of contents, didactics, and
technology leads to the development of an overall design for a leaming environment.
The development of this overall design is, according to Euler, Seufert & Wirth (2005,

[1 The instruction design, according to Gagné, contains the teaching steps: attracting attention,
informing about learning targets, activating previous knowledge, presentation of the learning
matter with the characteristic features, guiding learning, letting perform, giving informative
feedback, controlling and evaluating achievement, assuring retention and transfer (cp.
Niegemann, 2001, pp. 25-32).

12 At this point it would be going too far to list and present the established instruction designs in
detail. Hence, reference is made to the highly instructive summary outline by Niegemann (2001,
pp. 21-68).
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p- 518), already located on the so-called meso level, while Hug (2003, p. 3) still puts
these activities on the macro level. It shall only be stated at this point, that not until the
next step, the development of a test lesson, do principles of microlearning apply, as it
is about developing modularized contents and testing their effects on the learning
process.

Phase I'V: Development of a Test Lesson

Following the most important conceptual decisions (didactics, content, technology),
the entire leaming system should not be immediately produced. Rather, a test lesson
should be developed that represents the chosen didactic instruction design. At this
point, considerations may influence the process of microleamning. For example, a (pre-
liminary) decision is made about the extent to which the learning material is to be
modularized, which can by all means affect the time periods of learning. The more
modularized a learning material is, the more options are created for the learners to
handle the learning matter in small portions and, at the same time, to access the con-
tents of their choice.”> Moreover, on the production side, experiences can be made dur-
ing the creation of a test lesson that help to specify the expenditure of time, work, and
costs more precisely.

Phase V: Pretest

Beyond testing the technical operability, a pretest can help to assess the evaluations of
the potential users of the leamning environment. For this purpose, students are usually
confronted with the test Iesson, then they have to work with it and are surveyed after-
wards. The pretest results can lead to the conclusion that the first three work phases
(input analysis, specification of didactics and contents, as well as technology specifi-
cation) have to be carried out again. Obviously, our phase model includes a feedback
loop: mainly data collected on the micro level (from survey results of learners about
their learning processes) provide for conclusions with regard to problems on the meso
level (didactic, content-related, and technological design), and with regard to the
achievement of objectives on the macro level (i.e. specification of quality goals).

Some results of our pretest (which was conducted twice before implementation of the
system) can be interpreted more precisely with the didactics of microlearning in mind.
Clickstream records, for example, have shown that machine-interactive modules were
predominantly used in the beginning. These modules, that complied to a great extent
with the principles of microlearning, are apparently relevant for the determination of
learning success, on the one hand, and could be handled in a short time, on the other

13 Although the choice of the learning module can apparently become a burden. At least the results
from three evaluations of the Erfurt CLIC project indicate that indeed the modularization of the
subject matter was very appreciated (every aspect as regards content is described with, at most,
400 words and one lesson is typically composed of 30 modules), the possibility, however, to
determine ones-self the sequence of the modules, was rarely used.
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hand. We developed interactive animations and so-called ‘checks,’ i.e. batteries of up
to 10 test questions with automated feedback, whose processing took normally be-
tween two and five minutes. These small interactive learning bits were evaluated very
positively in the beginning and were regarded to be very motivating to learning. Once
the students, however, completed the entire learning course, they especially assessed
the checks still as being motivating, though ultimately not as promoting knowledge.
Rather, they evaluated the traditional ‘guiding questions’ (which generally corre-
sponded to larger topical realms that were established through a multitude of modules
or entire lessons) as very helpful. These results indicate a constructive information
processing on the students’ part which can be initiated by small motivating learning
modules (or microlearning). The importance of the didactics of microlearning seems to
decrease, however, with the increasing number and integration of knowledge stocks.

Phase VI: Production

After the pretest, the learning environment is produced. In this phase, many coordi-
nating management tasks arise, especially if the technical realization of the learning
system is produced within the organization, but programmed from externals, due to
outsourcing.

Phase VII: Implementation

It would be illusionary to believe that a web-learning project is completed when the
learning environment is readily produced. A sustainable learning environment on the
web has to be temporally, factually, and socially incorporated into the entire teaching
process. Otherwise, there is a risk that the extensively produced learning environment
is never, or only once, applied. The implementation phase is thus crucial to the success
and the sustainability of web-learning. Essentially, the four addressees of implementa-
tion activities need to be integrated carefully: the organization members, the comput-
ing personnel, the tutors, and the students.

1. Implementation Tasks on the Part of the Institute and its Employees

Usually, only part of the academic staff of a university institute already has experi-
ences with e-learning, while doubts about one’s own technological competence, and
scepticism about the new learning form, are widespread (cp. Issing, 2002, p. 14;
Encarnag¢do, 2002, p. 95). That is why it is all the more important to introduce the
learning environment — with its advantages and disadvantages — to the members of the
institute. For a sustained implementation of web-learning, institute-wide consensus to
cover certain courses with web-learning and a close tie to the curriculum should al-
ready be established at the beginning of the project. In addition, a continuous imple-
mentation of a web-leaming environment is supported if one institute member is as-
signed the responsibility for web-leaming in the long run.
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2. Implementation Tasks on the Part of the Computing Personnel

For proper operation of the learning environment, several technological requirements
have to be met. This can, for example, be the installation of the learning environment
on the university server, the installation of additional programs (e.g., for the playback
of videos and animations) on university computers, or the setup of a technology hot-
line for the users of the learning environment. Very often, these tasks are in the field of
responsibility of university computer centers. They should be integrated into the de-
velopment of the project from a very early point in time. After an initial inquiry con-
cerning the extent to which resources can be made available, an active contact should
be maintained during the implementation to coordinate solutions for technological
concermns.

3. Training of Tutors

An efficient communication — be it within the student body or between the students
and instructors — is still a prerequisite for the acceptance of a learning system and the
learning success (e.g., Astleitner & Baumgartner, 2000, pp. 167-69; Kinnebrock,
Koschel & Rdssler, 2004, p. 38). Therefore tutors need to be trained for their tasks and
responsibilities. Tutorial responsibilities are, for example, the maintenance of discus-
sion forums, the administration of chats, the support of the students via e-mails, as
well as the explanation of learning checks and their results. To enhance the motivation
of the students, it is extremely important to answer e-mails in a timely manner and to
keep the feedback constructive (Astleitner, 2000, pp. 26-27). During the training of
tutors this should be emphasized.

4. Preparing the Students for Web-Leaming

E-learning encounters reservations from students, as well (cp. exemplarily Baefler,
Wiinsch & Kinnebrock 2004, p. 28-37; Kinnebrock, Koschel & Rdssler 2004, p. 33-
34). Therefore, the application of web-learning requires further justification. Further-
more, students have to be carefully introduced to the learning environment. Both elec-
tronic tutorials and introductory courses in university computer rooms are appropriate
for this purpose. Within the scope of introductory courses, the handling of the techni-
cal tools of the learning environment should be practiced, and students should also be
encouraged to use the possibilities for online communication inherent to the system.
The extent of social contact — with instructors, but also with fellow students — remains
the decisive factor that determines motivation and dropout for web-learning (Astleitner
& Schinagl, 2000, p. 63).

Phase VIII: Evaluation and Advancement

After the output, the web-based learning course, has been run once, important findings
for the improvement and advancement of the learning environment can be drawn from
different evaluations. Basically, we may distinguish between internal and external
evaluations.
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A common form of internal evaluation is a student survey. In standardized surveys, or
with the help of guided interviews, the satisfaction of the web-learning user, common
usage patterns, and especially criticism on the learning offerings can be collected.
These data allow inferences on how learning processes work on a micro level. Beyond
the subjective satisfaction of students the learning success, measured by grades, is a
central objective of teaching. Thus we strongly suggest including the results of
achievement inquiries in the overall evaluation.

As the academic staff is confronted with the application of e-learning, too, a survey of
those who designed the leaming environment and conducted the learning course
should be interviewed about their experiences. How satisfied were the contributors
with the progression of the course, the virtual course administration, and with the
achievements of the students? What is the proportion of results achieved and the effort
that has been expended for the establishment of the learning environment? The con-
tributors should make a summary objective-outcome comparison after the first com-
pleted application of the learning environment, whose starting point should be the re-
sults of the knowledge, task and target analysis (phase I).

In addition, other data material is available that can be used for internal evaluation:
indices that help to describe the success of web-learning (e.g., dropout rates, grade
point averages, etc.) can be calculated. Messages of students, that are accumulated
during use of the learning environment (e.g., e-mails, entries on discussion forums),
can also be collected and evaluated with a content analysis.

Apart from the results of internal evaluations, the outcomes of external evaluations are
instructive, too. External evaluations can be carried out by experts, on the one hand, or
through the collection of reference data, on the other hand. Expert judgments are, for
example, relevant, when the content of the learning system has to be evaluated, or
when the question of whether the latest subject matter has been displayed adequately
has to be clarified. Here, external academics can be consulted and asked for their ex-
pertise. The didactic design, in turn, should be evaluated by external pedagogues.

Furthermore, a comparison with reference data is useful within the framework of the
external evaluation, because the internally calcutated indices (e.g., dropout rates) have
few explanatory powers concerning the quality of the created learning environment as
long as no reference data is given. Empirically tested Benchmarks for the success of
web-learning or the establishment of seals of quality, as well as the passing through a
certification process might be of relevance here. Through the participation at competi-
tions, i.e. the direct comparison with competing learning environments, an evaluation
of the quality of one’s own product can be obtained. The reasons for the jury’s
judgments should provide important clues here (also for the improvement of the
learning environment).

We want to emphasize that only a combination of different forms of evaluation allows
a quality judgement about the created web-learning environment. Whether, for exam-
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ple, a learning matter is out of date, or contains factual mistakes might not be ade-
quately judged by a student who is confronted with it for the first time. Here, the ex-
pertise of an accounted expert is needed. But only the students, in turn, can provide
information about motivation problems during learning. The evaluation thus should be
perceived as a process, in which sources of different origin are collected, evaluated
and balanced.

After combining the different evaluation results, it might eventually be useful to get
back to previous phases of the quality management cycle — e.g., to go back again to the
first stage, the analysis, to modify the objectives. Consequently, a circular model of
quality management for the implementation of web-based learning environments (see
figure 2) can be developed from our experiences.

Bight-Phase-Mods! of Quality Manage ment For
Web-Learning

(1) Tuput Analysis
(2) Specfication of Didactics and Le sing Contents
(3) Specification of Teclmalogy o Be Used

{(#) Developmerd of 2 TestLesson

(5) Potast
(6) Plrﬂhu:n'.l of the Le mving Ewiromera
{7) Ispplmaxtation

[t valusion of the Gutput and Further Advancement

Figure 2. Circular model of quality management for the implementation of web-based
learning environments

5 Conclusion

Web-based learning environments are indeed used for university teaching, but up to
now sustainable changes in teaching can only exceptionally be recognized. Often, the
end of project prometion also means the end of efforts to establish web-based learning
environments in the long term (Kerres, 2002, p. 58; Ehlers, 2006, p. 37). From our per-
spective, this is a distressing development, because not only resources are wasted, but
also important potentials of web-learning are not used. The free choice of the place
and time of leaming, the self-determined study time, motivational multimedia-based
and machine-interactive editing of contents, a comprehension-promoting modular-
ization of the learning matter — all these are opportunities provided by web-learning,
which — ideally — lead to a greater leaming success.
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The planning and realization of such learning environments, however, is a highly
complex process. To structure the progress of web-learning projects and to establish
continuous quality checks, an Eight-Phase-Model of quality management was sug-
gested. The different levels on which learning or coordination processes take place
were addressed during the elaboration of the individual phases.

A main characteristic of web-leamning, and especially microlearning, is that it can be
used independent of places. A learning environment is potentially available every-
where, through Intenet/WWW or cellular phone networks. Moreover, the extreme
modularization of content allows the students to determine not only the places where
they learn, but also the time periods they dedicate to learning. Our evaluations indicate
a dynamic interplay between small, motivating microlearning modules (that are espe-
cially important to initiate learning processes), on the one hand, and larger learning
units that allow a deeper integration of knowledge stocks on the other. These dynamic
relations should be further investigated — and this is particularly true from a quality
management perspective. Among all the different goals that are to be defined and
achieved within the process of quality management, the improvement of learning
processes is still crucial — and to a great extent, controllable. As a consequence, quality
management in the field of web-learning must respect the didactics of microlearning.
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