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Digitale Medien und Interdisziplinaritit

Herausforderungen, Erfahrungen, Perspektiven

Vorwort zum Tagungsband der GMW 2015

Die Fragen des sinnvollen Medieneinsatzes in Hochschullehre und Forschung

sind zentral fiir die Gesellschaft fiir Medien in der Wissenschaft e. V. (GMW).

An der Erforschung und Erprobung der entsprechenden mediengestiitzten Lern-

und Arbeitsszenarien sind Expertinnen und Experten aus unterschiedlichs-

ten Dominen beteiligt, womit die Aktivitit der GMW unter dem Zeichen der

Interdisziplinaritit steht. Bereits etabliert sind Fidcherkombinationen wie die

Mediendidaktik oder die Medieninformatik. Im wissenschaftlichen Alltag entste-

hen jedoch deutlich mehr interdisziplindre Schnittstellen, deren Erérterung und

Untersuchung das Thema der GMW-Tagung 2015 sind. Dabei werden in den

einzureichenden Beitrigen u.a. folgende Fragen angesprochen:

*  Wo liegen die interdisziplindren Impulse?

*  Welche interdisziplindren Bereiche kénnen entstehen oder sind schon ent-
standen? Mit welchen spezifischen Problemen sind sie verbunden?

*  Welche Losungen bieten sich dafiir an?

*  Welche Medienkompetenzen empfehlen sich vor diesem Hintergrund?

*  Wie konnen diese geférdert werden?

Die Einreichungen zu dem Call for Papers fiir die GMW 2015 erfolgten als
Papers fiir Vortrige und im Flipped-Conference-Format, Praxisberichte, Poster,
Educamp-Beitrige und Hands-On-Sessions, die in die folgenden vier Haupt-
abschnitte gegliedert wurden: Digitale Medien und Interdisziplinaritit, Open
Educational Resources, Geschiftsmodelle sowie Gestaltungsbeispiele aus der
Praxis.

Die Beitrige des Themenbereiches Digitale Medien und Interdisziplinaritéit
befassen sich vor dem Hintergrund der Open Education unter anderem damit,
welche UnterstiitzungsmaBnahmen bei einer interdisziplindren Zusammenarbeit
notwendig sind, und zeigen aus der Perspektive der Technikphilosophie, wie
die aktuelle Neuverortung der Technik einen Kulturwandel zu einem reflek-
tierteren Technikverstindnis anregt und damit Hilfestellungen fiir Moderni-
sierungsprozesse in Verbindung mit digitalen Medien gibt. Der Medien-
kompetenz vor dem Hintergrund der Interdisziplinaritit widmen sich zwei
Beitrige, die zum einen die Spezifika digitaler Medien zum anderen die Ver-
besserung der Chancen der Studierenden im Blick haben. Am Beispiel eines lau-
fenden Forschungsprojektes werden die Méglichkeiten eines integrativen inter-
disziplindren Forschungsdiskurses an der Schnittstelle zwischen Psychologie,
Pidagogik und Image Information Mining diskutiert und schlieBlich die
Anforderungen des interdisziplinidren digitalen Hérsaals und des nutzergenerier-
ten Contents in der interdisziplindren Hochschulbildung erértert.

11
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Vorwort

Die Open Educational Resources, vor allem die Massive Open Online Courses
(MOOCs) in ihren verschiedenen Variationen, stellen ein konferenziibergeord-
netes Thema dar, das auch bei den Autorinnen und Autoren der GMW 2015 auf
ein groBes Interesse stoft. Gleich zu Beginn des Themenbereiches werden vor
dem Hintergrund gesellschaftlicher Mechanismen der Ungleichheit die Chancen
von Open Educational Resources zur Offnung der Hochschulen diskutiert und
daran anschlieBend MOOCs als Teil der Hochschulstrategie betrachtet. Wie
MOOCs in Kombination mit anderen mediendidaktischen Konzepten eingesetzt
werden konnen, zeigt das darauf folgende Paper. Der Abschnitt schlieBt mit der
Diskussion, inwieweit MOOCs als Treiber fiir interdisziplinire Kooperationen
fungieren kénnen.

Ein Einblick in die Hochschulentwicklung in Verbindung mit der stets zuneh-
menden Anwendung digitaler Medien in Wissenschaft und Hochschulen wird
durch die Darstellung einiger Geschdifismodelle gegeben. Dabei werden Auf-
gabenspektrum, Ausgestaltung und Geschiftsmodelle von E-Learning-Ein-
richtungen an einigen deutschen Hochschulen prisentiert und Nachhaltigkeits-
faktoren der mediengestiitzten Weiterbildung an Hochschulen dargelegt. Die
exemplarische Darstellung der Nutzung urheberrechtlich geschiitzter Lehr-Lem-
materialien im Rahmen hochschulischer Lernmanagementsysteme rundet den
Themenbereich ab.

Mehrere Hohepunkte aus der Landschaft der Medien in Wissenschaft und Hoch-
schule werden im Abschnitt Gestaltungsbeispiele aus der Praxis von zehn Bei-
trigen geschildert. Der Tagungsband wird durch die Zusammenfassungen von
sieben Workshops und elf Postern abgerundet.

Die VeranstalterInnen der GMW 2015 und HerausgeberInnen dieses Tagungs-
bandes danken allen AutorInnen fiir ihre Einreichungen sowie den Gut-
achterInnen, die im Rahmen des anonymen Peer-Review-Verfahrens malBgeblich
bei der Selektion und Uberarbeitung der Beitriige geholfen haben. Alle bringen
damit die Hoffnung zum Ausdruck, den Diskurs zur Nutzung digitaler Medien
in Wissenschaft und Hochschule durch wissenschaftlich und praktisch fundierte,
interdisziplinire Projekte und Studien zu bereichern und zu konsolidieren.

Unser Dank gilt auch dem Vorstand der GMW fiir das in uns gesetzte Vertrauen;
dem Steering Committee fiir den Erfahrungsaustausch; dem Team des Waxmann-
Verlages, allen voran Beate Plugge, fiir ihren Einsatz und ihre Hilfe; und den
VeranstalterInnen der zeitgleich stattfindenden DeLFI-Tagung, vor allem Hans
Pongratz von der TU Miinchen.

Nicolae Nistor und Sabine Schirlitz
Ludwig-Maximilians-Universitit Miinchen
im September 2015
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Silke Schworm, Markus Heckner

Help design does matter!

Supporting knowledge development with design patterns
and social computing

Abstract

Help systems are meant to support learners in solving problems and tasks they
cannot solve on their own. However, currently many help systems of standard
software fail to reach these goals. A gap between the intentions of the help sys-
tem designers and the objectives of help users is a major problem: The support
offered by online help systems is often not perceived to be helpful. This origi-
nates in a lack of comprehensibility of the help content, due to its text-based for-
mat, and often a very technical style of writing. To overcome these problems, an
online help system for a statistics software package was developed by keeping
a strong focus on the users and their specific goals and tasks during the design
of the system. The proposed system provides (a) content in problem-oriented
units which were (b) each structured following the structure of design patterns,
by providing a description of the problem, a solution to the problem as well as
a link to related help topics. (c) Social Tagging was added to improve retrieval
of help content while (d) a commenting function was included to provide a feed-
back channel between authors and users, which can be used to improve the con-
tents after the deployment of the system.

A controlled experiment was conducted focusing on the effects of the imple-
mented design pattern (problem-oriented units and animated screen captures
to visualize the problem solution). Two groups were compared. One working
with the newly developed help system, one with the help system regularly inte-
grated into the software package. Thirty-six students of educational sciences
where asked to solve complex tasks in the problem domain of the testing of.
For the first task they were allowed to use the help system. Afterwards a transfer
task had to be done without the help of the system. Results showed significant
advantages for our proposed system, leading to less learning time, higher learn-
ing outcome and a higher acceptance by the users.

1 Considerable weaknesses of current help systems

Adequate help seeking and effective help use are metacognitive learning stra-
tegies. They form an important prerequisite for successful learning at univer-
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Help design does matter!

sity (Aleven, McLaren & Koedinger, 2006). In practice, however, many students
ignore their need for help or they ask for help in a way, which does not foster
their learning processes (Schworm & Fischer, 2006). This effect does not only
occur in classroom teaching, but also when learning in computer-based settings.
Existing help systems have considerable shortcomings, which can be ascribed
to the (1) comprehensibility of the content and to (b) the format of help output.

Most outputs of a help query include lengthy step-by-step instructions, which
take much time and effort to process, especially for novices. Users often get
frustrated because of the large amount of detailed information (Renkl, 2002;
Tidwell, 2006). In addition, users’ vocabulary differs from that of the design-
ers (Furnas, Landauer, Gomez, & Dumais, 1987). Help provided by the sys-
tem often does not adequately fit the learners’ prior knowledge and is written in
technical jargon (Wittwer & Renkl, 2008). However, the language of an effec-
tive help system should be adapted to the prerequisites of the learners (Clark
& Murphy, 1982). According to the obvious expert novice communication gap,
there is also a need for adjusting the help systems’ instructional explanations and
solution descriptions to learners’ help-seeking goals (Niickles, Ertelt, Wittwer
& Renkl, 2007). Thirdly, novice users often have difficulties in providing an
appropriate and clear-cut support request. This already concerns the early prob-
lem formulation stage of the help seeking process and research shows that the
preciseness of problem formulation within the context of web-based computer
assistance is influenced by the computer expertise of the help seeker (Niickles et
al., 2007). Support systems should allow users some freedom in their choice of
search terms by accepting different synonymous formulations of help requests.

Regarding formal aspects of help design, a first shortcoming is that help sys-
tems are usually presented in separate windows or new application sites on the
internet. This “split-source” format can cause users to lose sight of their origi-
nal problem, because they have to switch between multiple windows. Mapping
the aspects of the task to the information of the help output and keeping the
given instructional steps in mind by switching between the help system and
the application can lead to extraneous cognitive load which prevents learning
(Sweller, Merrienboer & Paas, 1998). Furthermore, there is a deficiency in the
representation of help content. Even though several studies showed the helpful-
ness of graphical representation (Mayer, 2005; Schnotz & Bannert, 2003) and
the usefulness of multiple representations for learning (Ainsworth, 2006), most
help systems are still presented in a text-centric way. However, visuals (either
animated or static graphics) can be used to clarify or to concretize complex
issues or tasks and can thus promote learning and performance (Harrison, 1995).
Existing help systems often give the user a set of screenshots to describe a pro-
cedure or to show specific menu options. However, if too many screenshots are
necessary to give a clear description of a workflow, this can lead to irrelevant
cognitive load (Sweller et al., 1998).
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Silke Schworm, Markus Heckner

Finally, the hypermedia phenomenon of being “lost in hyperspace” (Conklin,
1987) is a difficulty that can as well occur within a web-based help system.
The navigation structure of many help systems is often not easy to understand,
because of the hypermedia structure of the help files. Browsing through the pre-
sented hyperlinks complicates the traceability of the help request and the users
often get lost in dead ends or cannot return to the starting point of their search.

2 Requirements for successful online help seeking

Online help systems need to fulfill various requirements in order to be used suc-
cessfully: Users need to find the appropriate help, the help artifact needs to be
structured and presented appropriately, a feedback mechanism must be present
so that the system can be improved through continuous user input. These groups
of requirements were used to design the proposed help system. First: Finding
Help. To construct an efficient and user oriented support system the designer has
to consider all aspects of information- or help-seeking behavior. Therefore the
information presented in help files has to be well structured and labeled suita-
bly so that users can find and understand the topics provided by the system. By
integrating a tagging function users can actively cooperate on the support sys-
tem. Tags reflect the vocabulary of users and will therefore be better understood
by users, as the specialized vocabulary of experts. User-generated tags are there-
fore particularly useful when the necessary expertise to formulate appropriate
help requests is missing. Furthermore, navigation within the help system should
not cause additional difficulties. The purpose of the search function should be to
enable users to find the information that they are looking for using a language
they are familiar with. However, in cases in which users cannot find the desired
information by browsing and searching, asking should be possible within the
bounds of the system. That means if problems during help use occur the user
should be able to communicate them without leaving the system.

A second requirement of a help system is the efficient structure and presenta-
tion of help. According to Alexander (1977) a pattern describes a step-by-
step instruction to solve a specific problem that occurs again and again in the
domain of architecture. Those instructions contained experience-based solu-
tions for common design problems in a language easily understandable for nov-
ices. Accordingly, a pattern generally describes a model solution on an abstract
level. However, patterns do not stand alone, but rather build on each other and
include cross-references between them. The resulting network is called a pattern
language (Alexander, Ishikawa & Silverstein, 1977). Since the 1970s the con-
cept of design patterns has frequently been adapted from different IT-domains
(Borchers, 2001; Gamma, Helm, Johnson, & Vlissides, 2005; Tidwell, 2006; van
Duyne, Landay, & Hong, 2003). The common idea of this concept has always
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been, to make workable and successful solutions by experts accessible and
understandable for laymen (Borchers, 2001). This idea can also be applied to
the context of help system design. Since the users of software are usually faced
with similar, recurring, typical problems, design patterns are suitable for rep-
resenting the solutions. Each pattern presents a solution to one given problem.
Furthermore, the different patterns are highly interrelated to provide the user all
the information that is necessary to accomplish a specific task. Patterns have a
definite and consistent structure, which means each pattern contains the same
parts in the same sequence with the same layout (Borchers, 2001; Gamma et al.,
2005). There are four crucial elements of a pattern (Gamma et al., 2005): name,
problem, solution and consequences. Consistent structure facilitates finding the
relevant information and thus minimizes cognitive load (cf. Mayer, 2005).

A third requirement of a help system is enabling feedback and participation.

An online support system that will meet the standards of Web 2.0 must abandon
the idea of a static and final product. Instead, by the implementation of Web 2.0
elements the idea of a dynamic support system will be pursued and the continual
development and improvement are emphasized. Dynamic help systems are grad-
ually developed by experts and users. Schauer (2005) defined, among others,
user contributed value and co-creation to be two core issues of the social web.
Since the development of technologies like blogging tools and wiki engines
learners can participate in the construction process without a substantial level
of specialized knowledge by easily publishing content in the internet (O’Reilly,
2005). Blogs are frequently updated web pages and list the articles they con-
tain (referred to as posts) in reverse-chronological order (Nardi, Schiano, &
Gumbrecht, 2004). A particularly useful feature of blogs for the context of help
design is the ability of communication between blog-author and blog-reader
respectively help-content-designer and help-content-user. Here, users can leave
comments that include questions or suggestions to written blog posts. The above
mentioned dynamics of the help system evolves from the collaboration between
designers and users and blogging offers the possibility to bridge the communica-
tion gap between them. In addition, commentaries on a help issue can give feed-
back on the perceived quality of the help artifact. The help users may as well
paraphrase the content using their own expressions and thereby help other users
to better understand the help issue and the help designer to improve it.

3 Research questions

The help system is intended to be used within the problem solving process.
Often several months or even years lie between the formal education and the
practical application of the acquired skills, e.g. between the course on empirical
data analysis and its application as part of a thesis project. A help system which
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is developed to avoid the weaknesses mentioned above is intended to be used
within the statistics education of students of educational sciences and psychol-
ogy who use statistics software for the analysis of their empirical data for exam-
ple in the context of a master thesis. Even though students have some formal
education on the statistics software they often appear to not be able to apply the
software to their current problem. As students are considered to work on their
master thesis without further support of a teacher, the software’s help system is
expected to be an important help-source.

Designing the help system with a structure borrowed from design patterns and
including elements of social computing is expected to offer help highly adapted
to the learners needs regarding content and format of the presented help.
According to our arguments stated above using the newly developed help system
should be more appreciated by the learners and result in less learning time and
better learning results.

The following hypotheses are stated:

The proposed help system

1. reduces the time required for task solution compared to a conventional
help-system.

2. leads to better task solutions than a conventional help system.

3. leads to better transfer results than a conventional help system.

4. is more accepted by the learners than the software’s original help system.

4 Methods

Thirty-six students volunteered to take part in this study (N =36; mean age:
22.19 years (SD=2.01; 31 female and 5 male participants). All participants
were students of the 4th term of the bachelor degree program “Educational
Science” of the University of Regensburg. They all had introductory courses
in statistics and quantitative research methods that also contained a short intro-
duction to the software. However, competences concerning the use of the soft-
ware can be considered to be rather low. Thus, it was not expectable to have
any “highly skilled” participants in this sample. Former statistical training of
the participants and the resulting abilities in using the software is known and
prior knowledge was regarded to be rather low. Self-assessment was cho-
sen just to reassure this premise. This consideration was confirmed by the stu-
dents’ self-judgment on their prior knowledge about the statistics software.
We implemented a control group design with the experimental group working
with the newly designed online help and a control group working with the pro-
gram’s standard help system. During the study the students learned basic skills
on questionnaire data analysis using the statistics software. They were randomly
assigned to one of the experimental conditions (n= 18 in each group). All par-
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ticipants of the experimental groups received the same learning task. The con-
ditions differed concerning the help system available during the learning phase.

The participants worked in sessions of approximately 90 minutes. The session
started with a learning task on the analysis of questionnaire data. When doing
the learning tasks, the participants were allowed to use the help system when-
ever necessary. There were no restrictions of learning time. The experimental
group worked with the newly developed help system. The control group used
the standard help system, which is part of the software. The help system intro-
duced here was built using WordPress (http://www.wordpress.org) an open
source weblog system, enriched by additional modules developed by the authors.

The system contains two navigation levels. According to the organization prin-
ciple, the menu structure at the left sidebar contains the help items grouped by
topics. Additionally there is a constant link at the top of the screen that directly
points back to the starting page. The position of the user within the system is
always highlighted in the menu bar.

Each help page is structured according to the design pattern approach:

« Title. The title contains the key concept of the relevant procedure (e.g. re-
coding variables)

* Problem description of the anticipated problem of the learner the help issue
is written for. Presuming that especially novices often do not know the rel-
evant statistic procedure they are looking for, the problem description gives
an example of a most common statistical problem that requires this proce-
dure (e.g. “To avoid response biases in questionnaire data items are often
formulated inversely. To agree upon this item has to be considered to be a
disagreement upon the underling construct. To do statistical analyses all var-
iables have to be coded in a consistent polarity™)

« List of related problems in case the current problem does not fully meet the
learners needs (e.g. “Compare: Compute aggregated variables™)

* A step by step instruction where the users can chose according to their level
of prior knowledge whether (1) to see an animation of the necessary steps or
(2) to simply read a textual description. Here animated screen captures have
been implemented to especially help novices reducing cognitive load by a
split source format. The animation shows the software screen and the rele-
vant procedure. Signaling of the most important parts of the screen (e.g. sub-
menus and buttons to be clicked on) additionally reduces load for the low
experienced user. The textual description for the expert user simply contains
the step-by-step instruction comparable to the content of the standard help
system.

* A comment box that enables the learner to directly contact the help author

* A tagging function to gradually improve retrieval
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The standard help system showed on the left hand side the complete naviga-
tion structure. As it contains far more issues the participants of the control group
received the starting page of the relevant help issue for each task to reduce time
on task artifacts due to larger help content. The step-by-step description of the
standard help contained exactly the same procedural steps as those in the exper-
imental help system. However, the page does neither contain a concrete example
were the procedure may be required nor an animated instruction.

Participants of both groups had to solve a learning task. During the learning task
they were allowed to use the help-system. The learning task required the analy-
ses of statistical data, which was included into a scenario. Then the participants
were given two research questions they had to answer and the statistical prob-
lems they needed to solve to do so (transcoding variables, aggregating scales,
checking reliability, calculating and interpreting correlations and t-tests). A max-
imum of 25 points could be achieved.

The transfer task was structured according to the structure of the learning task.
The cover story was altered and a new set of data was offered. The tasks that
had to be solved were formulated equivalently, but now, the help system was no
longer available. Here as well a maximum score of 25 points was achievable.

At last there was a questionnaire. This instrument included some demographic
questions, a question about the learners’ perceived prior knowledge on the statis-
tics software as well as 17 questions concerning the acceptance of the help-sys-
tem (e.g. “The content of the help was easy to understand’). The prior knowl-
edge item had to be answered on a Likert scale from 1 to 5 with 1 indicating
a low prior knowledge and 5 indicating high prior knowledge (“How do you
appraise your skills on using this statistics software?””). Acceptance items had to
be answered on a Likert scale from 1 to 5, too, with 1 indicating a positive and
5 indicating a negative judgment. We obtained a Cronbach’s Alpha of .92. The
questionnaire as well assessed learners help use by the question: “When work-
ing on the five tasks. On how many of the tasks did you use the help-system?”

5 Results

The groups did not significantly differ in their self-judgment on prior knowl-
edge on the statistics software, F(1, 34) = 1.15, p > .10, eta’ = .03 (experimental
group, M = 1.39, SD = 0.50; control group, M = 1.22, SD = 0.43).

When solving the learning task both groups used the help system to an equally
high extent (experimental group, M = 4.83, SD = 0.38; control group, M = 4.94,
SD = 0.24). The high mean in both groups indicates an adequate need for help
as intended by the relatively high difficulty of the task. There were no signifi-
cant differences between the groups. F(1. 34) = 0.91, p =>.10. eta’ = .03.
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Firstly we assessed the impact of help design on learning time. Time was
assessed in minutes (starting with after giving the instruction and ending with
the collection of the task solutions). There were significant differences in time
on task for the leaming task. F(1. 34)=27.67. p <.001, eta’= .45, with the
experimental group needing significantly less time (M = 30.56, SD = 3.38) than
the control group (M =43.61, SD =9.97). There were no significant differences
in time on task for the transfer task, F(1, 34) = 1.8, p =.10, eta? = .05.

Secondly we assessed the impact of help design on learning outcome. The per-
formed ANOVA showed a significant effect of the treatment conditions on learn-
ing task results, F(1, 34) = 59.57, p <.001. eta’ = .64.

The treatment conditions had a significant effect on transfer test performance
as well. F(1.34)=30.18, p < .001. eta?= .47. The learners of the experimental
group, showed significant higher transfer performance (M =19.44, SD = 5.28)
than those of the control group (M = 10.33, SD = 4.65).

Finally we assessed the impact of help design on the acceptance of the help-sys-
tem. The performed ANOVA showed a significant effect of the treatment condi-
tions on the acceptance of the help-system, F(1, 33) = 84.60. p < .01, eta’=.71.
The participants who worked with the newly developed help-system evaluated
their help-system far more positively (M = 1.65, SD = 0.33) than the participants
who worked with the software’s help-system (M = 3.20, SD = 0.63).

6 Discussion

According to Puustinen and Rouet (2009) it is so far assumed that an impor-
tant difference between mere information search and help-seeking is the address-
ing of a human helper in case of help-seeking. However, behind every comput-
er-based help system there is a person who designed and developed the system
and there are other users working with the system. Implementation social web
elements makes the existence of human support either by the help designer or
by peers more salient an enables the implementation of a help system which is
gradually adapted to users’ needs.

The study presented evaluated a help system that was intended to ease learn-
ers’ efforts on browsing and search within the help system by implementing the
system according to the design pattern approach and including a tagging fea-
ture. The possibility to ask was integrated within the boundaries of the system
by including a commenting function, which enables the interaction between
the help designer and his or her target group. Additionally the system consid-
ered different help needs of users with different prior knowledge, by offering
animated screen-captures showing the concrete help activity within the actual
software. Thus the inexperienced user was not forced to match the content of
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the help-system to the actual software screen. The help system lead to positive
effects on all the assessed dependent variables: The learners who worked with
the new system needed less time to solve the learning task and showed better
results in the learning task as well as in the transfer task where the help system
was no longer available. Additionally, the help system was highly accepted by
the learners. Thus the newly developed system scored on learning time, learning
results and acceptance of the system. As we equalized the experimental groups
concerning search effort for finding the appropriate help page by offering them
the relevant starting page for the task at hand, differences in time on task should
not be drawn back on the mere total amount of information of the help system
but clearly is a result of its design aspects. However, some methodological short-
comings of the study have to be considered. The framework of the study did not
allow using the full potential of our borrowing form of design patterns. For rea-
sons of the planned experiment the page did not yet contain extended explana-
tions for expert performers and a list of related problems and even though there
was a tagging and blogging function implemented within the system a cross-sec-
tional-study did not give any opportunity for the students to actually profit from
any tags and comments. As the learners had low prior knowledge they surely
have particularly profited from the animated screen captures that showed them
in an integrated format the several steps necessary to solve their problem. We
expect the given problem formulation to facilitate the understanding of the help
content and its relevance for solving the task at hand. As the problem formula-
tion is purposely written in plain sentences and easily to understand, especially
novices should profit from this feature that clearly distinguishes the new system
from the standard system.
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