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Introduction

Whether in the arts, at home, or in the workplace—digital video and web-based
video systems have brought about a large variety of filmic expression in many areas.
For example, in entertainment we use DVD movies that are partitioned into chapters
or scenes (including additional scenes that were not shown in the original movie),
which enable the.viewer to systematically access specific contents of interest. In the
workplaces, digital video technology is used for professional video analyses (e.g., in
the area of professional sports Cassidy, Stanley, & Bartlett, 2006; Eckrich, Widule,
Shrader, & Maver, 1994, or teacher education, ¢.g., Moreno & Ortegano-Layne,
2008; Petrosino & Koehler, 2007), as well as computer-supported collaborative
work (e.g., in medicine, Sutter, 2002). Additionally, in the realm of Web 2.0 and the
Semantic Web, users can actively participate by creating and broadcasting their own
digital videos (Alby, 2007) and by designing complex information structures based
on video. The annotation feature of YouTube constitutes a very recent example for
this development. It enables users to add audiovisual or text-based commentaries,
or to add hotspots to videos and then publish the results. In sum, in our everyday
life we find many examples of video tools that include the selection of single scenes
or objects from existing video information, and even the direct integration of video
scenes with e-communication tools, so that the “constructive” use of video (in a
constructionist sense, e.g., Papert, 1993) has become widely available.

As a result, the ways in which people “watch” video today are in the process
of being reshaped (Cha, Kwak, Rodriguez, Ahn, & Moon, 2007). Concurrently
new specific skills grow more important for people, so that they can use the
new (audio)visual media to participate in societal communication processes, and
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to express themselves. Otherwise people will be limited in their opportunities to
solve complex problems in the future. Current research in education has rheptf,a?edly
emphasized that contemporary literacy concepts cannot be restricted to individual
skills of reading and writing static texts, tables, graphs, but must now be extended
toward complex visual media (e.g., Stahl, Zahn, Schwan, & Finke, 2006). These
skilis can be summarized as visual literacies (Messaris, 1994, 1998) for visual
communication (Messaris, 1998), on the one hand, and new media literacies for
participatory cultures and for community involvement (Jenkins, Clinton, Weige'l,
& Robison, 2006), on the other. The visual literacies model defined by Messaris
(1994) refers to four skills levels, ranging from simple understanding qt' audio-
visual content to sophisticated critical film analysis. Analysis is accomplished by
using general film analysis methodology to de-compose and to evgluate the source,
thereby developing a critical stance and aesthetic appreciation of visual communica-
tion. Visual literacies include productive communicative skills, too (Baacke, 1999a,
1999b). According to Jenkins et al.’s (2006) notions of new media literacies., emphg-
size active participation and include the abilities to interact meaningfully wnh medla
content and advanced cognitive tools (“appropriation” and “distributed cognition™),
skills to interact and collaborate with others, and skills “to pool knowledge and
compare notes with others toward a common goal” (“collective intelligence”, p. 4)
among other abilities. ' .

However, such advanced skills of understanding and working creatively with
(audiovisual) media need to be developed. They provide new challenges for sc.hool-
based education, and for both students and teachers alike. Schools—especially in the
sectors of history, politics, ethics, language, and media education—are ch.allenged
to provide opportunities for students to participate and to develop such v1s‘ua¥ ;md
communication skills. This, in turn, requires radically changing the role of digital
video and computers in classroom learning.

é

Digital Video in Education

Video has long been acknowledged in school-based education as a did.a(':tical means
to pursue a variety of learning goals in many domains. However, empirical findings
on its effectiveness for knowledge acquisition is somewhat inconsistent (e.g., Park
& Hopkins, 1992; Salomon, 1983, 1984; Wetzel, Radtke, & Stern, 1994) with .cl.ear
positive effects only for interactive video (McNeil & Nelson, 1991). Alsq, e.mplrncal
findings on the use of video in the classroom show a limited variety and limited goal
orientation among the teachers (Hobbs, 2006). '

The pedagogy associated with educational media is in a way prefigured in tl?e
technical properties or the “affordances” (Norman, 1988) of the technologies in
use. Audiovisual media, which are in the focus of this chapter, underwent Fil'as-
tic changes in their educational potential and in their technological “evo}uuon”:
When films had to be mounted in projectors and played for a large public, edu-
cation could not be achieved by having learners interrogate film-as-data, much less
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design, construct, or edit films. The educational value was limited to simply having
students watch a film and derive information from what they saw. Alternative peda-
gogies for using audio-visual recordings emerged with interactive video technology
(see Wetzel et al., 1994) or interactive DVDs—and more recently with constructive
video technologies. These new developments add to the cognitive functions of film
(Salomon, 1994) and enable new forms of active video-based learning. In interactive
video, the learner is interacting with videos that others have captured, structured, and
sequenced (e.g., as in an instructional video designed to learn challenging nautical
knots: Schwan & Riempp, 2004). Interactive video activities are supported by vari-
ous technologies, including digital video players (such as Adobe Flash Player, Apple
Quicktime™, RealPlayer™, Windows MediaPlayer™), DVD-menus, embedded
hotspots and dynamic hyperlinks). Research has shown that people learn from inter-
active videos when video-related actions (such as the use of video player functions
or dynamic hyperlinks) accompany effective usage strategies. For example, in the
Schwan and Riempp (2004) study, the participants learned to tie nautical knots from
video clips by using the stop or slow motion functions to adapt the speed and flow
of video information to their individual cognitive needs while they were working
out the knot-tying procedure. Likewise, in a study of Zahn et al. (2004), participants
interacted with dynamic hyperlinks plus stop, rewind, and fast forward functions
in a hypervideo and used them strategically to structure and monitor their informa-
tion input according to their cognitive capacities while processing the information
on “lakes as ecological systems.” In both studies, the learning outcome was shown
to be closely related to individual usage patterns. As Schwan and Riempp summa-
rize, the video-related usage strategies of learners can be thought of as “epistemic
actions” in the sense that they support cognitive activities during the learning pro-
cess and are of central importance for learning. Similar arguments are made by
Spiro, Collins, and Ramchandran (2007) in their comprehensive reflections on video
usage based on cognitive flexibility theory. The authors focus on the learning of
complex problems in ill-structured domains and they sketch out how (nonlinear)
digital video can be used to avoid oversimplifications and to support the understand-
ing of complexity and multidimensionality, for example, in the domain of history.
Taken together, these findings indicate that effective learning with digital videos
actually may depend on new media skills (here: “the ability to interact meaningfully
with tools that expand mental capacities,” Jenkins et al., 2006, p.-4).

For constructive video, learners are not only interacting with video, they are
creating “their own” video materials by either capturing video themselves and/or
selecting from pre-captured video assets in order to edit and re-sequence them
for purposes of critical reflection or communicating to an audience. By creating
a video and sharing it with others, learners engage in the processes of collab-
orative problem-solving (de-composition, selection, evaluation of information in
teams). The conjecture is that people can learn from constructive video because they
“design” them with audience needs in mind thereby being supported by a given
video tool. Examples include tools for de-composing and annotating video, (e.g.,
Smith & Reiser, 2005); creating video hyperlinks, (e.g., Zahn & Finke, 2003); or
“diving” into video in order to create new points of view onto a source video and
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to share them within a knowledge community (Pea et al., 2004; Pea, Lindgren, &
Rosen, 2006). Each of these tools provides specific affordances designed to support
cognitive and socio-cognitive activities of people who use them to create new video
content. Having students edit videos as an authentic “visual design problem” with
the direct involvement of video tools puts students in the active role of designers
and helps to foster the deep understanding of the topic. This active process also
helps them to develop what Carver, Lehrer, Connel, and Erickson (1992) called
organizational, representational, and presentational skills.

However, until today, creating scripts and storyboards, shooting and film-editing
(not to mention video annotation or hypervideo construction) have not yet been
considered key competencies in our educational systems, even though writing and
editing texts are skills which are supposed to be promoted by instructional means.
In short, with the exception of some basic experiences with home videos, YouTube,
or similar platforms, skills for creating and designing video footage are lacking.

In the research to be reported here, the potential educational value of constructive
video is investigated empirically by experimental studies in the laboratory and in
the field. In particular, the cognitive and technical conditions necessary for effective
video-supported collaboration and acquisition of (visual) literacy skills in student
groups are studied. The overarching questions we are trying to answer are: How can
digital video technologies be implemented in educational learning processes? How
can they be implemented broadly and without an overall amount of effort that would
render a widespread application very unlikely? This means, finally, that the curricu-
lar and classroom context must be taken into account when trying to practically pave
the way for realizing this way of learning as a part of “normal” classroom activities.

In the remainder of this chapter, we present research that tackles these questions.
First, we present two exemplary types of digital video tools with specific affordances
that might be used to guide students in collaboration, design, and learning. Then, we
will describe the concept of collaborative visual design as a theoretical framework
that informed the development of a constructivist task for secondary school edu-
cation. Finally, we will present our initial research on students’ performance in a

collaborative visual design task in a classroom setting and offer our conclusions
from the results.

Tools and Tasks for Learning with Digital Video—an Integrated
Approach

Video Tools to Guide Collaboration

Specific video tools were developed for educational purposes but have so far
been minimally appropriated yet in K-12 education (Pea et al., 2006; Zahn et al.,
2005). Two of these tools will be presented in the following two sections: The
tools are designed to support group knowledge processes. They can enable col-
laborative analysis and collaborative design of visual communication, like editing,

i

25 Digital Video Tools in the Classroom 507

re-sequencing, and annotating video to create new multimedia products. What needs
to be considered, however, is that each of these tools affords specific cognitive and
socio-cognitive activities. Our understanding of such affordances is related to the
concept of “representational guidance” in collaborative problem solving (Suthers,
1999, 2001). It describes the implicit impact on social interactions that tools for stu-
dents’ productions of representational artifacts may have. Suthers and Hundhausen
(2003) found, for example, that the salience of information in external represen-
tations can have important effects on students’ interactions during collaborative
problem solving (representational bias). These effects are based on both experi-
mental data and a classroom study. Thus, we need to take into account that the
torm of external representations and the corresponding tools used in collaborative
design scenarios can shape the interactions between learners and should therefore
be included in the related research.

Tools for Collaborative Observation and Analysis

The DIVER/WebDIVER™ system was developed by the Stanford Center for
Innovations in Learning (SCIL) and is based on the notion of a user “diving” into
videos. “Diving” refers to creating new points of view on a source video by using
a virtual camera that can zoom and pan through space and time within an overview
window of the source video. The virtual camera can take a snapshot of a still image
clip, or dynamically record a video “path” through the video to create a dive™
(which we also call a WebDIVER™ worksheet, see Fig. 25.1 below). These can be
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Fig. 25.1 WebDIVER™ worksheet. (a) Button for playing and pausing the source video, (b)
mark-button for capturing still images, (¢) record-/stop-button for capturing sequences
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commented on by writing short text passages or codes (Pea et al., 2004). A dive is
made up of a collection of re-orderable “panels,” each of which contains a small key
video frame that represents a clip, plus and a text field and room for comments to be
added to this dive. Diving into video performs an important action for establishing
common ground that is characterized as “guided noticing” (Pea et al., 2006). The
use of the virtual camera for the framing of a focus within a complex and dynamic
visual field directs the viewer’s attention to notice with particular attention what
is being framed. Thus the viewer is guided to that noticing act from a particular
point of view. While one can guide another to notice a video referent with a certain
interpretation by pointing and speaking about it, this is a transient act. As a new
tool for supporting guided noticing interactions, DIVER™ makes pointing to video
moments and making interpretive annotations a persistent act that is then replayable
as an artifact Pea, Lindgren & Rosen (2006). In this way, DIVER™ can be used
as a tool to promote the development of “professional vision” in learning within
disciplinary domains (Goodwin, 1994).

Originally, DIVER’s primary focus was on supporting research activities in the
learning sciences (such as interaction analysis: Jordan & Henderson, 1995), and in
teacher education, where video analyses play a major role for understanding one’s
own behavior and reflecting on it in relation to the behavior of others. There are
two different ways users work with video using the DIVER™ approach. In the
first, after creating a dive using the desktop DIVER™ application, the user can
upload it onto WebDIVER™, a website for interactive browsing, searching, and
displaying of video clips and collaborative commentary on dives. In an alternative
version of the WebDIVER™ system, one can dive on streaming video files that
are made accessible through a web server over the Internet. Using WebDIVER™
in either of these ways, a dive can be shared over the Internet. Thus it can become
the focus of knowledge-building exchanges, which can be argumentative, tutorial,
assessment, or general communicative exchanges. With DIVER/WebDIVER™ it
becomes dbvious that digital video technology may not only amplify existing kinds
of activities and communication, but that it might augment our spectrum of activ-
ities and initiate entirely new forms of learning (Pea, 1985; Beichner, 1994). For
related prior work see also Goldman-Segal (1998) and Stevens, Cherry, and Fournier
(2002). In our research we aim to provide empirical data specific to these theoreti-
cally implemented affordances to advocate their use in education by empirical data.

Tools for Collaborative Hypervideo Structuring

Other tools for video-based collaboration are based on the idea of hypervideo, i.e.,
the selection of video segments from a source video and creation of spatio-temporal
hyperlinks (see Fig. 25.2) to video by multiple users. For example, in the hyper-
video system originally developed at the Computer Graphics Center (ZGDV) in
Darmstadt, Germany, and presented by Zahn and Finke (2003), (1) information
is mainly presented by video, (2) knowledge can be collaboratively expanded by
means of both dynamic links and written e-communication, and (3) the construc-
tion process of joint knowledge representation is reflected in a resulting hypervideo.
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Fig. 25.2 Graphical user interface of a hypervideo system (see also Zahn & Finke, 2003). A
dynamic sensitive region, “hotspot” within the video (white frame on the leff) is connected via
multiple links to other materials (e.g., a text document, on the right)

Hypervideo is thus denoted as a “dynamic information space” of a collaborating
group (DIS, Zahn & Finke, 2003; Chambel, Zahn, & Finke, 2005).The system was
first developed for unspecified learning or work situations. The basic idea was that
structuring hypervideos by dynamic links can serve to promote both learning to inte-
grate different information elements and developing nonlinear knowledge structures
by collaboratively designing information and discussion links. Users of this hyper-
video system can create their own dynamic sensitive regions (“hotspots™) within
video materials and add multiple links to these sensitive regions. Links can con-
sist of data files uploaded from a local computer, as well as URLs. The links (or
associated information elements, respectively) can then be discussed by means of
an integrated e-communication tool. Thus, both randomly accessing videos and
adding one’s own new information and knowledge becomes possible. The web-
based graphical user interface (see Fig. 25.2) allows the adaptation due to different
GUI layouts and consists basically of a video player that visually displays the spatio-
temporal hyperlinks within the video frame and offers functionalities in order to
create new video annotations. Newly created video annotations are immediately
transferred from the client to the server in order to be instantly shareable by the com-
munity. An example of a similar digital tool is the web-based application Asterpix
(http://video.asterpix.com/). Users can, after creating a free account (a professional
version is available for purchase that offers more features, like automatic object
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tracking for hotspots), select a video from the web either by search or by pasting

the exact URL. After editing basic descriptive information of the video, it opens in -

the Asterpix hypervideo browser and hotspots can be added and edited. Hotspots
can contain a text commentary, links to other web-videos or websites, and tags that
help to identify an object referred to by the hotspot. This web application is of
special interest, because, in contrast to YouTube, where only personally uploaded
videos can be annotated, Asterpix enables viewers of digital videos on the Internet
to share their thoughts and knowledge by re-“designing” the source video instead of
being either limited to a written commentary or forced to upload a new video. As an
example of a Web 2.0 application that represents the new paradigm of participation
mentioned above.

On a generic level, the video systems described above can be seen as cogni-
tive/collaborative tools that enable “pointing to video” (DIVER/Web DIVER™)
and “linking video information” (hypervideo, Asterpix), to enhance the probabil-
ity that in collaborative problem-solving processes, external representations help to
focus joint attention and relate associated knowledge items so that negotiations of
meaning between participants in a conversation will build upon a common ground.
This form of communication with video is important for tapping powerful potentials
(and some challenges) of video-enhanced learning in the classroom. The potentials
can be seen in a more active and situated use of videos in many subject areas. Active
and situative learning (Greeno, 2000), in turn, is the basis for sustainable knowledge
and skills acquisition.

We take the approach of integrating these exemplary tools (and their atfordances)
as described above with a perspective of design as problem solving (e.g., Dillon,
2002). Therefore, a design problem involving constructive video was developed that
allows for predictions of positive effects on learning outcomes (here: new media
literacies and visual skills including an advanced understanding of video sources
in the domain of history). As a heuristic for building the design task and for our
research, we relied on the cognitive framework described in the next section.

Collaborative Visual Design—a Cognitive Framework

From a cognitive perspective, a design task is defined as a specific type of rhetor-
ical problem (Stahl, Finke, & Zahn, 2006). Visual design consists of creating and
structuring visual content for an anticipated audience according to the aesthetic stan-
dards of visual (or audiovisual) media. Our definition of visual design as problem
solving is firmly based on three major lines of research from cognitive psychol-
ogy: First, we note earlier findings by Goe!l & Pirolli, (1992), who demonstrated
that design is a process of problem solving of an ill-defined and complex prob-
lem to be structured by the designer. Seitamaa-Hakkarainen (2000) provided further
evidence for “dual space search” processes in such design. Second, we note influ-
ential cognitive approaches to text production (e.g., Flower & Hayes, 1980, 1986;
Hayes, 1996), which explain writing for an audience as a complex problem-solving
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process, where intensive interactions between a content problem space and a rhetor-
ical problem space lead to knowledge transformation (Bereiter & Scardamalia,
1987). Finally, we note the constructionist approach of learning through design
(e.g., Kafai & Resnick, 1996), which has been applied in pedagogy and approved
by many case studies ranging from K-12 education to university and adult educa-
tion levels. Particularly, multimedia design problems using the services of emerging
computer technologies for the support of active learning and media skills acquisition
have become popular. Examples include contextualized multimedia design in ele-
mentary biology (e.g., Beichner, 1994), software design in mathematics (e.g., Harel,
1990; Katfai, 1996), hypermedia design in history and the humanities (e.g., Carver
et al., 1992; Bereiter, 2002; Stahl & Bromme, 2004), and designing instruction in
simulations in physics (Vreman-te Olde, 2006). These examples all involve gener-
ative activities of (a) integrating various media and (b) structuring information for
others. In this context, Erickson, Lehrer, and colleagues (Erickson & Lehrer, 1998:
Lehrer, Erickson, & Connel, 1994) emphasized the importance of sub-processes in
design problem solving, such as planning, transformation, evaluation, and revision
in hypertext design for history learning (see Fig. 25.3).
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Fig. 253 Visual design as problem solving: cognitive and socio-cognitive processes during learn-
ing by designing, accentuating aspects of content, design, and teamwork (see also Zahn, 2009)

These cognitive perspectives are adopted in our works on learning by hyper-
video authoring and creating digital video (Stahl et al., 2005; Zahn et al., 2005).
We assume that studenis who design digital (hyper)videos, simultaneously have to
take into account both visual content and style of their design product. Thereby
they have to establish a joint dual problem space (for Jjoint problem spaces,
see Roschelle & Teasley, 1995) being distributed over the cognitive systems
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Multimediaproduct

Fig. 25.4 Collaborative design activities as joint dual problem space involving content and form

of at least two people (see Fig. 25.4). The participants (students in our case)
have to cooperate, when they decide what to say/show and how to say/show
it, when they plan, transform, evaluate, and revise their video product. Thereby
they have to negotiate shared design goals and their understanding of content
(see Fig. 25.3). This adds not only to the educational value but also to the com-
plexity of problem solving (see Barron, 2003; see also Lowry, Curtis, & Lowry
(2004) who assume that in order to write a text in collaboration with others,
students have to share and negotiate their content knowledge, as well as task
schemas, genre knowledge, task goals, and task relevant strategies). In sum, we
perceive collaborative visual design as complex problem solving that eventually
can lead go deep understanding of content and new literacy skills acquisition in
students.

This framework serves for conducting systematic research concerning the real (as
opposed to the theoretical) learning potentials of collaborative visual design tasks.
Scientific reports confirming the effectiveness of visual design that would go beyond
the level of assumptions or case studies are very rare. However, this research has
shown that in realistic scenarios (e.g., university seminars), student performance
depends on situational factors including instructional support of the problem solv-
ing process (e.g., Stahl, Zahn, Schwan, & Finke, 2005). Hence, from a pedagogical
perspective, the additional question arises fiow to instructionally support the com-
plex process of collaborative visual design in class. Similar questions have inspired
educational research approaches, such as for example, Kolodner’s (e.g., 2003) influ-
ential works on Learning By Design™ in science classes. The present endeavor
reflects our scientific interest in providing new experimental work based on the the-
oretical considerations described above, to shed light on the application of visual
design in an instructional framework.
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Instructional Framing of Collaborative Visual Design:
Approaches, Results, Problems

The cognitive models of writing and design on which we partly base our theoretical
framework consider both individual and environmental factors as determinants for
text production (e.g., Hayes, 1996). Individual factors incorporate motivational and
affective states of the person who is writing, her or his working memory, long-
term memory, and prior knowledge (e.g., task schemas, topic knowledge, genre
knowledge, audience knowledge). Environmental factors incorporate the physical
environment (e.g., the media or tools in use) and social factors (e.g., the collab-
orators in the writing process). Thus, visual design tasks, too, will be contingent
upon interactions of cognitive and environmental factors present in a concrete class-
room situation. Cognitive factors in our specific case include task schemas about
video production, topic knowledge, and rhetorical concepts about digital video and
filmic styles. Environmental factors in our case include peer—peer interactions and
teacher—student interactions, as well as interactions with the digital video tools in
use (affordances).

Empirical research concerning these possible influencing factors (to our knowl-
edge) is virtually nonexistent. However, for our context, we can rely on a specific
result reported by Stahl and Bromme (2004) who developed a set of instructional
units for secondary students designing hypertexts and to help students in dealing
one by one with the specific demands that the features of hypertext present for
knowledge transformation. They argue that due to the novelty of the medium hyper-
text, student designers cannot be assumed to have firmly established media-related
rhetorical concepts. Thus they developed a course program to tackle this specific
problem by instructional means and compared two metaphors epitomizing rhetor-
ical concepts about hypertext (space vs. book metaphor) in a case study. Results
revealed a superiority of the space metaphor for learning by hypertext design.

For our purposes, we primarily look at media-related concepts in relation to “rep-
resentational guidance” in collaborative problem solving (Suthers, 1999, 2001, sce
section about video tools). Our specific empirical investigations tap the following
questions:

o How would students approach collaborative visual design tasks in a real, “noisy”
classroom setting?

e How do students use the affordances of video tools for collaborative visual
design?

e Where, precisely, do students need instructional support?

To find answers to these open questions, we developed a prototypical task for
German secondary education (history and/or German language art lessons), i.e.,
designing a web page for a virtual history museum, and we conducted a field
experiment.



514 C. Zahn et al.

Pursuing Instructional Goals and Developing a Student-Centered
Learning Task

Relating to our framework described above, our task involves collaborative visual
design based on a video resource showing a historical newsreel on the 1948 Berlin
blockade (Fig. 25.5) andusing digital video tools (see tools section above). Students
are asked to act as a team of online editors who design a web page for a popular
German virtual history museum. The explicated overall design goal is to comment
on the video showing the historical newsreel, for publication in the virtual history
museum for future visitors. This product is based on the collaborative analysis of
the source video by integrating additional information applying one of the digital
video tools. Learners are explicitly made aware of the audience they are designing
for (i.e., museum visitors) and the purpose the product should serve for this audi-
ence: Namely, the future visitors of the virtual museum should be able to develop a
good understanding of both the content and the filmic codes/style of the historical
newsreel.

Fig. 25.5 Landing of a Douglas C-54 of the US Air Force at the airport Berlin Tempelhof in July
1948. The supply of West Berlin with goods by the air forces of the Western Allies during the Berlin
Blockade (June 1948-—May 1949) by the Soviet Union represents one of the largest humanitarian
operations in history. It is an important topic in Germany’s postwar history as studied in secondary
education. Henry Ries/DHM, © New York Times

Following our theoretical considerations the task includes an individual inquiry
phase for planning, where learners first watch a digital video showing the histor-
ical Berlin-Blockade newsreel from 1948, then visit the virtual history museum
LEMO, and finally familiarize themselves with the specific period of German
history. Participants have to acquaint themselves with the contemporary use of
newsreels as well as basic information on general filmic codes and style. Then,
students explore the functions of the digital video tool fitting for the respective
experimental condition with a thematically unrelated, instructional video clip. In
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the subsequent transformation phase students pair up together and collaboratively
design elements for the web-museum using one computer. When working with the
digital video tool, students are always free to evaluate and revise their evolving
product.

Our major concern was a design task realizable within the constraints of an
average lesson. One thing we did to accomplish this was to relate the content of
the task to educational goals relevant to the teachers and students. We chose the
described topic (historical content and visual/media competence) to satisfy curric-
ular demands. Another equally important aspect was to adapt to the structural time
prerequisites. Our prototypical research task was adapted to the standard German
time-frame devoted to a subject in one day (two subsequent units of 45 min each).
With regard to technical resources, we acted on the anticipation of how schools
(at least in southwest the South-West of Germany) will be equipped in a few years
from now, due to certain governmental programs. Thus, we are able to investigate
several generic aspects of the learning processes that we assume to take place dur-
ing learning with collaborative visual design tasks in the near future. Among these
are the elaboration of content and visual information, the transfer of visual literacy
skills to the analysis of other video sources, and the collaborative negotiation of
meaning during the design activities.

The task was created to be applicable to German language arts and history learn-
ing. The former is the domain traditionally concerned with enhancing the levels
of students’ literacy and their skills for cooperative learning (e.g., Blell & Liidtge,
2004).! The latter represents a domain where working with constructive video is
considered highly preferable while also providing a challenge for students and
teachers (Krammer, 2006; Smith & Blankinship, 2000). In addition to the new
literacies described above, in history learning, factual knowledge is closely inter-
twined with specific thinking skills, like de-composing, evaluating, analyzing, and
critically reflecting on historical sources-—together with (re-)constructing knowl-
edge. These are necessary skills for a full understanding of historical topics (e.g.,
Wineburg, 2001); however, they are difficult to teach in most traditional history
lessons at schools. In line with these educational goals (which correspond to Jenkins
et al.’s, 2006, notions of social and cultural skills for community involvement) our
experimental collaborative task for history learning involves the following compo-
nents: Critical analysis, judgment, collaborative problem solving, and appropriation,
Precisely, the students could learn to use modern digital video tools for critical

I Reference models relating to the levels of proficiency in language learning and (media) liter-
acy which are relevant for our work include the “Common European Framework of Reference for
Languages” (Goethe-Institut/Inter Nationes, 2001), or the PISA concepts of “literacy” and “reading
competence” (OECD, 2001, 2003). Further on, the general educational standards for the German
Gymnasium include the ability to apply the basic terms of film analysis and to compare film com-
position with other formal strategies, for example, in literature (Core ideas for skills acquisition in
German secondary education, Gymnasium, for grades 9 and 10, Ministry of Culture, Youth, and
Sports of Baden-Wiirttemberg, 2004).
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analysis and discussion of archive video material, they could learn using gen-
eral film analysis methodology to de-compose and to evaluate the video source,
thereby developing a critical stance and understanding of the diversity of ideas
during their collaboration. Furthermore, they could learn to design a web page,
to present their own ideas on the Berlin-Blockade and work creatively with
them,

Our task was first tested in a pilot laboratory experiment (Zahn, Pea, Hesse &
Rosen, in press) with a sample of psychology students. We investigated both the gen-
eral effectiveness of the task and the specific effects of how students use the digital
video tool DIVER/WebDIVER™, in contrast to a control condition using “‘sim-
pler” technology (video-player and text-editor). We examined the possible implicit
impact of the different technologies on design products, dyads’ conversations, and
individual learning and skills acquisition. According to our underlying assumptions,
the video tools were considered to be prototypical examples of either providing
specific support in terms of technical affordances for the dyads’ activities and socio-
cognitive efforts (WebDIVER™) or not providing such support (video player and
text editor). The results revealed generally high appraisal of the task and significant
positive effects of the WebDIVER™M vyideo tool concerning design, knowledge,
and visual skills acquisition. The affordances of WebDIVER™ thus enhanced the
quality of participants’ design activities. Moreover, the influence of the video tools
extended to the learners’ socio-cognitive processes and focused their interactions on
the task.

Integration into “Noisy” Classroom Settings—Initial Results
from a Field Study

What follows are results from a field experiment (see Zahn, Krauskopf, Hesse &
Pea, submitted) with 234 students in four German secondary schools. The same task
was applied with 10th grade students (70% female, age M = 15,9 years, SD = 0.8).
A 2 x 2 factorial experimental design was applied to test impacts of digital video
technology, on the one hand, and shared media-related goals, on the other. More
precisely, concerning the first factor, we again compared DIVER/WebDIVER™
with a Player & Text condition, as in our lab experiment. Concerning the second
factor of the impact of shared media goals, we compared two different task goals
provided with the instructions for “creating Dives” vs. “creating annotated movies”.
The media goals were based on the findings of Stahl (2005) that metaphors guide
text-based construction of hyper-structures. As dependent variables we consid-
ered students’ collaborative design activities, design products, dyads’ conversations,
motivation and knowledge and visual skills acquisition.

The procedure was divided into four steps (see Fig. 25.6), of which steps 2 and
3 should support collaborative problem solving: In step 1, students completed a
questionnaire assessing ’participants topic- related prior knowledge, general inter-
est in history, prior computer experiences, and knowledge about media production.
In step 2, a phase of individual inquiry followed, where the students watched a
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Fig. 25.6 General procedure of prototypical task and experimental design

digitized historical newsreel on the Berlin-Blockade from 1948 and consulted addi-
tional material on the respective historical context and filmic codes and style. In
step 3, the design task was introduced and students were randomly joined in dyads
to work with the computer in a face-to-face setting. After briefly practicing the
respective digital processes, they were asked to analyze and comment on the histor-
ical newsreel, so that their product could be published in a virtual history museum.
Working time for the video-based design task was restricted to half an hour. When
students were finished, they proceeded to step 4, in which a post-experimental ques-
tionnaire tapped their appraisal of the design task and the group collaboration, and
a multiple chotee tested what knowledge about the topic had been acquired.

While the limited amount of time in the experiment needs to be discussed with
regard to the space it leaves for processes of knowledge building to unfold, our field
data (Zahn, Krauskopf, Pea & Hesse, submitted) show that participants’ knowledge
significantly increased during the design task (F(1, 106) = 42.2; p <0.01, partial 12
= 0.29). These cognitive outcomes were not differentially affected by the different
conditions. In all conditions the design task proved to be interesting for the students
and applicable in regular classroom situations. Replicating findings from the prior
lab study, the affordances of DIVER significantly increased the quality of design
products and influenced design processes positively by focusing the learners’ inter-
actions on task-relevant, conversations. Students working with DIVER considered
design-related issues significantly more often than dyads working with the com-
bination of Player & Text and displayed a tendency towards fewer help requests.
Additionally, working with DIVER influenced the collaborative interactions within
dyads indicating more autonomous design activities when working with DIVER.
The digital tools did not further students’ general problem solving behavior, which
in all conditions was rather action-oriented and lacked thoughtful planning and eval-
uation (less than 3% of the time on the task was devoted to planning and less than
1% on evaluation).

In order to provide further qualitative evidence of process, we also conducted
additional analyses focusing on how the dyads used and integrated technology
affordances during their design-related interactions. The aim was to replicate corre-
sponding findings from the pilot study that identified processes of “guided noticing”
(Pea et al., 2006; Zahn, Pea, Hesse & Rosen, in press). There, interaction patterns
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were observable in dyads working with DIVER/WebDIVER™ mirroring how
dyads’ elaborations on the source video are guided by the tool affordance when
they create interpretive annotations. As expected, exemplary episodes for these pat-
terns (design cycles, Zahn et al., in press) were also found in the field data. Overall,
such exemplary episodes illustrate the kinds of processes possibly lying behind
the quantitative indicators reported above and give an impression of how learners’
socio-cognitive processes are impacted and complement quantitative findings.

Conclusions

At the beginning of the chapter, we were posing the following questions:

How can digital video technologies be implemented in educational learning pro-
cesses to foster new media literacy skills? How can they be implemented broadly
and without an overall amount of effort that renders a widespread application very
unlikely?

We sought answers to these questions by introducing an integrated approach to
computer-supported learning with constructing digital video in history and German
language art lessons. We presented an a cognitive approach where digital video tools
are used in the context of collaborative visual design tasks to foster advanced literacy
skills and the construction of shared interpretations in students. We demonstrated in
a field experiment that the approach can be successtully realized. Predictions of
positive effects on learning with digital video in class derived from our cognitive
framework (collaborative visual design) were empirically supported.

More precisely, in the empirical studies we asked: How would students approach
collaborative visual design tasks in a real “noisy” classroom setting?

How do students use the affordances of video tools for collaborative visual
design?

Whetk, precisely, do students need instructional support?

Concerning the first question, we find in the field study that substantial knowl-
edge and (visual) literacy skills acquisition takes place during a collaborative visual
design task, even when students spend only a short period of time with the video
material. Students well understood and appreciated the task as being interesting.
These results are a strong support for the interpretation that students approach visual
design tasks in the style of our exemplar as a valuable and practicable way of
learning.

Concerning the second question, our results indicate that digital video technolo-
gies can act as powerful cognitive tools supporting the learning processes during
collaborative visual design tasks. We found effects of different tools that afford
different learning activities, which also extend their impact to the socio-cognitive
level. Furthermore, the findings suggest that when explicit instructional guidance is
limited, technological affordances implicitly guide students’ task-related and socio-
cognitive actions. Our data also indicate that subtle attempts to support the design
process by providing metaphors to help learners structure their design problem
space are easily overshadowed by the strong effects of tool affordances.
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Concerning the third question, we found that tools do not support the overall
design process (e.g., the amount of time devoted to planning, acting, evaluating, and
revising), thus leaving the need of and room for explicit instructional modulation by
an educator—especially the support of planning, evaluation and revision of design
products by students.

Concerning the practical implications of our findings, we infer that constructive
video tools can be directly integrated into regular educational practice and respec-
tive curricula support learning processes and new media/visual skills acquisition.
However, the effects of implicit guidance by technological atfordances need to be
considered as an important factor in computer-supported learning by teachers with
regard to the educational goals and applied teaching strategies. Studying them also
means providing information for effective integration in the classroom, namely, the
instructional integration of such tasks by the teacher who can make use of a tool’s
affordances for the learning goals. According to Oser & Baeriswyl, 2001), an edu-
cator’s profession is to orchestrate teaching and learning processes. In line with this,
learning activities and socio-cognitive processes afforded by the educational tech-
nologies in use can be seen as supportive to both these instructional aspects. As a
result, in future studies we will seek to investigate the when and how of explicit
instructional support of teachers and thus address their role as facilitating catalyst
for (a) optimizing learners’ problem solving within the joint problem space of a
complex visual design tasks, as well as for (b) successful integration of these tasks
into classroom instruction.
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