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Microlearning as a challenge for instructional degin
Michael Kerres

Traditionally, models of instructional design presuthat (e)learning is organ-
ized as lessons or courses. But with the growirmgpimance of microcontent and
elearning scenarios labeled as “web 2.0”, this mggion of models of instruc-
tional design is challenged. If users arrange thefsonal learning environments
themselves by aggregating microcontent, why woutdnged (models of ) in-
structional design?

The following chapter discusses the role of indtoual design in theses scenar-
i0s. It presents different views on instructionaks@n: the American tradition
which views instructional design as an engineetask (which eventually can
be delegated to a computer algorithm), the Germadition of Didaktik which
emphasizes the situative and emergent propertigswiiction and the “Hyper-
text-Wiki” paradigm, which focuses on learning agsgr-generated activity. In
an elearning scenario that follows a “web 2.0” aagh instructional design has
to integrate these perspectives. It therefore fomgard the argument that in the
future instructional design even will be more coexphnd challenging than be-
fore.

1 Learning with small units

When we think of instructional design, we thinkiegsons lasting 45 minutes or
more, of courses consisting of several lessons sawte weeks or of curricula
for classes or schools. Current theories of instvoal design typically distin-
guish between thmicro level of instructional design that relates to the sticest
of a single lesson, thmeso level which describes a course structure and the
macro level, the curriculum of a program or a school. Now, $roaunks of
“microcontent” for learning and new technologies diastribution and aggregat-
ing these contents over the internet are becomiadadle increasingly. Micro-
content relates to a single internet resource, vban be referenced directly by
a URL, and may consist of a slide of a presentafgants of an animation se-
guence, an interview, a test question ... These ol relate to entitiebe-
low the course or lesson level.

Also, an elearning lesson and course typically d@es&e some kind of temporal
dramaturgy; it consists of, for example, an openangresentation, a section for
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exercises and a closing. Instructional design nsodacuss the sequencing of
“elements” within a lesson and present guidelineshaw to arrange lessons for
courses. “Nine events of instruction” from Gagnégd; Gagné, Briggs, & Wa-
ger, 1988) is such a model for sequencing inswadihat has reached much at-
tention in teacher education as well as in themeat elearning. Essentially,
these models assume that “good” instruction ha®ltow a certain temporal
dramaturgy. Merrill (1994) elaborated and appliedse concepts to computer
based instruction. His early “component displayotlgé relies on the idea that
the optimal sequence for instruction primarily dege® on the type of content
you want to teach: The teaching of facts, concgpts;cedures or principals re-
quires different type of instructional elements aledson sequences. They
mainly differ with respect to the amount and timimigabstract vs. concrete in-
formation and teacher vs. student led activities.

Now, when a (elearning) lesson is split up into kenaunits of segments of — for
example — 5-15 minutes of learning time, we abarnteriesson dramaturgy and
have the basic elements (also called “assets”) lthdt been assembled into a
course beforehand — by the instructional desigmeteacher. These elements
could consist, for example, of a single presentafshde?), an exercise sheet (or
a single exercise?), a case study or a shortltesey shall be delivered for use
as stand-alone learning units, it is obvious that they must bgamized differ-
ently and we arrive at the question: What actuatbyuld be instructional design
on the level of microcontent? And: what happensstructional design if we
move below the unit of a lesson? Does it becom®letes because the learner
him-/herself will choose and arrange the elements thus, construct the se-
guence of a “lesson design”?

2 Instructional design: an engineering approach to B-earning

To answer these questions, we will first look atéees of planning and design-
ing elearning applications. Compared to traditioRdlF-teaching, E-learning
products need a very precise planning. If some peeted problem occurs dur-
ing learning (the “delivery”), it is difficult andostly to modify learning materi-
als after they have been implemented. In cont@aggacher (hopefully) can
adapt to situational demands in a classroom mosdyeand will be able to
change a teaching strategy within seconds if th&ason requires it. Albeit all
efforts of “artificial intelligence”, technology lsad learning applications still
are far less diagnostic than teachers in FTF smeEnarhe instructional designer
of an online learning environment might receivegesatatistics and evaluation
results but typically does not experience the imiamedof responses from hu-
man learners in a FTF-situation, when they e.g.ptam about materials — and
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even if, s/he had a direct relation with learnetgpically will not be possible to
modify E-Learning materials and lessons instantly.

contractor media production

instructional _|

. » production = distribution
design

learner @

A\’ teacher

Fig 1: Instructional Media as a product

educational institution

Traditional theories of instructional design refl¢ais clear distinction between

instructional designers on the one hand and theded the teacher on the other
hand (s. fig.1). It is the instructional designeho selects learning materials and
defines sequences through lessons and coursesr-aafalyzing learners and

contents and defining the conditions of learning, the learning objectives.

E-Learning products then are solutions for a certamintext and a certain in-
structional goal, for example: a computer basethitrg program for teaching
Business English for a certain group of adult leesnn further education. In-
structional design models describe analytic prooesito unravel the didactical
structure of such an “instructional problem” aneétiprovide “blueprints” for
selecting an appropriate instructional approacHi(structional method”) based
on these analyses. Typical procedures are, for pbeararget group and learner
analysis, task or content analyses (Jonassen, lHarfadessmer, 1989). These
analytical procedures provide the “toolbox” fortimgtional design and consti-
tute the professional competence of instructioeaighers to a major extent.

Models and procedures of instructional design aseet on the idea that instruc-
tional decisions must rest on an analysis of th&eod and its constraints: the
learners, the learning situation, the institutioaatl cultural context: instruction
should be planned to exactly fit these conditions.
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Consequently, instructional design theories gurdgrictional designers to se-
lect and elaborate instructional materials andoless According to Reigeluth
(1998) instructional design theories comprise efftillowing elements:

- instructional conditions: What is to be learned?d/Mhthe learner? What
are situational / developmental constraints (timeney, resources)?

- desired instructional outcomes: What are the deédewels of appeal, ef-
fectiveness and efficiency?

- instructional methods: Given certain instructiogainditions, what are
appropriate instructional methods to reach therddsinstructional out-
comes?

“Problem based learning”, for example, is an ingional method that has at-
tracted much research and discussion. But as Régél1998) points out, PBL
IS not an instructional design model in itselfcén be arelement of an instruc-
tional design model, that describes when this neethol result in certain de-
fined outcomes and how it should be implementa@ach these results.

Hence,instructional design is being conceptualized similar to an engineering
approach. In its most general sense an engineagpgpach relates to a trans-
formation of a given state into a desired statehwitstruments and means
grounded in scientific methodology. Similarly, timstructional designer is find-
ing a solution that helps a learner to acquireateknowledge.

With the rise of constructivism in instructionaliesace in the early 1990s, in-
structional design models have been questione@ duitdamentally (Jonassen,
1990; Merrill, 1991; Tripp & Bichelmeyer, 1990). \Wih learners themselves are
acknowledged as constructers of their learning,twehthe role of “instructional
design” then? Does it become obsolete or do we akterhative models? Some
proponents of instructional design, like David Mierdo not see a necessity for
a fundamental change. According to Merrill, theibakesign issues and analyti-
cal procedures are the same no matter what instnadtapproach or method
one prefers. The critics argue, on the other hémat, — with the new view to
learning - traditional linear models of instructadrdesign should be abandoned
(Braden, 1996), because they essentially rely eratymmetry between learners
and instructional designers. Alternative modelseldasn current approaches of
(software) engineering, like rapid prototyping, tm@patory design or usability
engineering, give the voice of users a more prontinele in the development
process and therefore reduce the asymmetry betl@agrers and designers.

It is, however, interesting to note that the “clesapproaches to instructional
design, so far, have not been abandoned and withaah refinement are still
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being published and taught quite vividly. This niigke attributed to the fact that
the classical models can be taken up rather iméltiby students of instruc-

tional design. But it also might be an indicatibattthe essential elements of in-
structional design are still valid.

3 Computer algorithms for instructional design decisons

Since the early days of computer based learning, ntfodel of producing in-
structional materials always has been criticizetbe&ing expensive and soon the
idea came up that materials should be producedefmsing them in several ap-
plications. A “handcrafted” elearning applicatioxaetly tailored to the needs of
a single group of learners in a single institutadna single point in time obvi-
ously in many cases is too expensive to producey Wit let thecomputer se-
lect and sequence instruction instead of the (estq@epinstructional designer?

An elearning course could be broken up into smaifets that can be reused in
other courses and reassembled into new sequentdes \wigh degree of flexi-
bility. If certain information about these unitsegprovided then the computer
could select the appropriate units for the leaara thus, produce the learning
sequence.

It is interesting to note that the problem of rdaity actually is being discussed
ever since computers have been used for teachimgidea of a computer algo-
rithm that sequences learning material on the bafssome metadata (e.g. de-
gree of difficulty) was already outlined and implemed by Helmar Frank, then
at the University of Education in Berlin, in the6D® (Frank, 1969; Frank &

Graf, 1967). In the 1980s, intelligent tutoring teyes were another attempt to
let the computer sequence learning elements atmiereand depending on the
progress of the learner. In the 1990s, this linelistussion was continued with
approaches to “automating instructional design’nffyson & Barron, 1995)

which eventually leads to the current discussioaualireusable learning ob-
jects”.

These approaches are built on the assumption heatamputer should select
and sequence instruction based on small units arhileg materials. The se-
guence should be generated by the computer; dotiserd on data the computer
would interfere from analyzing user inputs (accogdio the vision of “artificial
intelligence”) or based on metadata the author idea before. After many
years of research, it must be acknowledged thédt &yoproaches have not solved
the problem of reusability in the practical fieldtylt has turned out that imple-
menting procedures to analyze learners while wgrkin learning applications
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in most cases is far too complicated. Eventualigytfail to provide the neces-
sary information for computer algorithms to seqeetintelligent” instruction.

On the other side, it has turned out that the stahration of metadata for de-
scribing learning elements is very difficult to acaplish due to cultural and
contextual differences between different languagyed meanings. We are still
lacking accepted standards for metadata to destg@draing elements, such as
“level of difficulty” or features of a “target grgi. Furthermore, authors are
guite reluctant to provide metadata and “obey”’temdards they feel compelled
to use. They do not experience the added valudisfadditional work, which
makes the production of learning materials evenenexpensive.

After all, the question arises if the selection aaduencing of learning materials
might not be easier done by learners themselvestead of instructional de-
signers or computers? In the early 1990s researnchés field of computer
based learning were faced with the sudden sucddsgertext for learning. Be-
fore this, it was always taken for granted thaidackically sound CBT applica-
tion would provide paths that guide learners. Isvaasumed that by providing
and keeping learners on a certain track they woddh a specified learning ob-
jective more reliably. This assumption, howeverbé&ng gquestioned — at least
for learners that are willing and are able to fthdir way for acquiring knowl-
edge. Furthermore, on a superior level, it has imecan important goal to de-
velop “digital literacy” and educate learners ampetent users and participants
in a knowledge based society.

There has been much discussion if and when leaarergble to successfully
learn with open hypertexts that do not force usersbey to a certain sequential
seqguence of text and assignments. But the disquatso points out that even if
learners are not — yet — able to learn in such agerronments, they should
(supported to) acquire the competency to use sagihomments appropriately.

Recently, this line of reasoning has been reinfbrneth the discussion about
“Wikis” as tools for the collaborative productiorf contents. Now, users not
only generate their oweequences through given materials, they have a very
easy tool to actively participate in tpeoduction of such materials.

4 Didaktik: Less planning for better instruction?
Instructional design has been described as an esgny approach to selecting
and sequencing instructional elements. With “leagrobjects”, these decisions
eventually could be delegated to a computer algorit
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The German tradition of Didaktik presents a différgather opposite view to
the “design” of instruction: The fundamental asstimpin this line of reason-
ing is: Instruction can not be planned, instructtam only be prepared. Instruc-
tion, that enables learners to acquire a levedotation that can be qualified as
“Bildung”, must allow for a high flexibility in adsson or course structure. Some
authors even see interruptions and interferencéthasfertiie moments that al-
low for Bildung. Figure 1 presents a basic modedidactical design that relates
to the German tradition of Didaktik and to the wofkHeimann, Schulz & Otto
(1965), that is being discussed in more detail byrNFriesen in this book.

indivi | e | condition
lewdua and institutional co d|t|0j
Y

instructional decisions

goals and

contents objectivs

I

instructional | |delivery and
methods organisation

Fig. 1 A basic model of didactical design

Though it is acknowledged that a learner can begh# and “trained” to some
extent, the tradition of Didaktik emphasizes thaeaain level of education can
only be reached by the learner her-/himself. Aheaeven should be cautious
to not “disturb” the learner by some highly “ovesldnned lesson design.
Bildung can (!) emerge, if teachers offer themsglae a person to truly interact
with the learner and therefore permit encounteosnfiperson to person. The
concept of “interaction” here can be related tottiadition ofsymbolic interac-
tionism by Herbert Blumer and Georg Herbert Mead that exsjzle the mutual
exchange of meaning which is different than theaiadd a transmission of
knowledge from one person to another. It also camrrddated to the person-
centered approach of Carl Rogers (1961) and theahistic psychology move-
ment. Teachers then should be open to the sittdemands and to the emer-
gent process of interaction between persons.
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The work of a teacher is to be seen more as acegmihere the learner is sup-
ported to co-produce a certain (learning) resulhlyg-/herself. It becomes ob-
vious that this line of reasoning is rather skegtio approaches of “rigorous”

planning of instructional settings. Consequentlgpahe analytical procedures
that instructional design models suggest are quesdi. They are being criti-

cized as methods that do not help teachers mucimiglit even narrow their

views and interfere with the ability to really “eract” with learners.

If we apply this approach to elearning this wouldam that an instructional de-
signer should be very careful not to “over-plaréri@ng by defining strict paths
through a learning environment that consists dinemal artifacts and to restrict
the use of learning tools unnecessarily. The amprad Didaktik points out to
the limits of learning with “materials” and emphess the social nature of ambi-
tious learning (= for “Bildung”). It therefore prales a theoretical foundation
for using “social software” in elearning that enbas the interchange between
humans while working on tasks or discussing topith sophisticated techno-
logical means.

If we follow this argument we would consider leawmpimaterials as starting
points for individual reflections as well as dissusis with others. The instruc-
tional designers provide materials and tools fardeng and arrange them in a
learning environment that encourages individual aadial activities. Further-

more, teachers should be available as tutors tiaild support and encourage
learners to direct their learning activities.

5 Instructional Design and Web 2.0

Currently, the internet is going through an intérgs metamorphosis, which is
indicated by the somewhat vague term “Web 2.0”sTdavelopment can be in-
terpreted as a technological innovation that refersocial software, weblogs,
user-generated content and tagging. But more irmaptyt it implies a different

view to the web. The internet gradually becomegjuibtbus and a part of life.

Borders that existed before tend to vanish andsudevelop a different use of
the internet:

(a) The boundary between users and authors dissolVeseTused to be a clear
distinction between authors and users of a web.pdge, user-generated
content is recognized as a very valuable sourcetlaug users become au-
thors.

(b) The boundary between local and remote is disappgaNy data and my
tools increasingly are going “into” the web, whexeay local computer be-
comes part of the internet and can act as a pséficer.
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(c) The boundary between “public” and “private” is chary: More of my pri-
vate data move into the web. Weblogs, shared platb®okmarks, for ex-
ample, are made available on the internet and atiscformerly private in-
formation.

These changes have implications for the desigmeafreing environments. Con-
sequently, Stephan Downes uses the term “E-Leaéhigto refer to the transi-
tion, computer based learning is currently undergoln this perspective, users
will learn in an environment that provides a lotcohtent for learning and tools
to work on these materials individually, with othar with the guide of a tutor.
For the user, this “personal learning environmesitiot a separate space on the
internet, it is an essential part of the users wpake. It should be highly inte-
grated with the users’ framework of tools for he/lpersonal use of the internet.
An instructional designer would arrange some of tiegterials and tools the
learner will work on, but would also arrange theiesnment to be open to the
vast sources and tools the internet provide, thusyiding a soft transition be-
tween the learning environment and the “other’rnméé.

The border between the inside and the outside eotgirning environment be-

comes permeable: Content is being aggregated eutdithe learning environ-

ment and is made available for the learner. Costergated by the learners are
made accessible for the outside world. All thisaccomplished by using the

mechanism of XML-feeds with varying degree of coexily. These feeds pro-

vide a solution to link a learning environment witie “outside”.

The growing interest towards “microcontent” forreiag can be related to this
line of discussion. The learners themselves araimggicompetencies to con-
struct their personal environments where they sedexl sequence contents
available on the internet. Then, the internet wgtvast resources itself becomes
the primary “knowledge base” that is transformedl¢arning material” not by
instructional designers or computer algorithmsthatlearner him-/herself.

Obviously, this scenario is different from eleascenarios typically used to-
day. They rely on learning platforms that for thestpart are being used to dis-
tribute or download documents. These platforms regdly are based on the
concept that all learning contents and activitiesutd be brought onto the learn-
ing platform. With this, they are islands on théemet without many connec-
tions to other resources or tools. They force titb@ / teacher to import all ma-
terials into the learning environment, they consttaarners to the tools the plat-
form provides — many of them less capable and dimgethan other tools avail-

able on the net. And they prevent contents thatameg generated during the
learning process to be fed to other applicationsho net. Certainly, learning
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platforms will soon deliver new versions of theaftevare that might include
some of these features. But the question remaihg,we would need learning
platforms at all? A Web 2.0 approach to E-Learnwauld argue that the “per-
sonal learning environment” should be arrangedamndf the personal work-
space of internet users and should rely on mechmsnike internet provide for
sharing information and tools on the net.

Linternet”
user

tool

tutor

learner learner

Iearnlng enviornment

instructional design

Fig. 2: Instructional Design for Web 2.0 - Enviornnents

In such a scenario, the task of instructional desiguld imply to provide an ar-
rangement of contents and tools that can be imtaflg interwoven with the
personal workspace of the learner. The followingageaphs present principles
for designing web 2.0 based elearning can be dirive

Guidelines for a eleanring scenario following a “Wb 2.0” approach

1. An elearning environment should be perceived ‘ggate” to the internet with
paths to existing materials and contents on theseatell as materials that have
been developed / assemebled / uploaded just ®ethiironment (especially as-
signments for learning).
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2. The learning portal aggregates contents frormétend integrates them as an
integral part of the learning environment. Theseemals typically consist of a
low complexity (“microcontent”) and are fetched DYML-feeds from other
sites.

3. Complex materials can be integrated as learoimegcts that contain learning
materials as well as metadata describing the contegn a sequences for deliv-
ering the content.

4. Materials that are being produced within theresy environment should be
offered as feeds for reuse at other sites on theeng for delivery on mobile
devices.

5. Learners and teachers / authors use the sanseftoavorking with contents

of various kinds, for editing and sharing documelite weblogs, wikis, forum,

pictures, calendars. Teachers and learners actpaelycipate in developing the
learning environment — with small differences relgag administrative rights to
the learning environment.

6. In order to find information and to share theithvothers teachers as well as
learners use free tags or tags from a taxonomegsorte these information.

7. As far as possible, users can choose toolseaf thoice to produce and work
on content. Learners are encouraged to arrangeawai digital work space and
to integrate existing tools to construct and shi@uments.

8. There is a smooth transition between the petdeaaning environment and
the environment people use for their work and oftensonal activities on the
net. Teaching means observing, participating araduating the individual and
social learning activities within the learning emmviment.

9. The environment supports social group procebgesaking visible what
tools the users prefer and providing direct acdesthese tools (e.g. furl or
del.icio.us). This does also relate to the use arhrounication tools. Users
should be free to use those tools they prefer. [#aming environment simply
presents which tool a user prefers to be reacheth@met (e.g. ICQ, Yahoo,
Skype). Furthermore, it displays if the user cullers available with one of
these tools.

10. The system supports community building by preéeg who the members of
the group are (background, interests, competengicBow they have contrib-
uted so far, how often these contributions havenlzmeessed and evaluated by
others. Thus, the system publishes the degreerebpal engagement of each
user.
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11. It should be attractive to become a membehefdommunity. Registrated
users and members of learning groups should emgotaia privileges. They
have access to more information and gain moregjghy. to promote informa-
tion to the front page and to comment immediately).

12. The environment documents the learning aawitind results automatically.
Contributions become visible to other learners #edteacher, they can be in-
cluded directly into an e-portfolio of the userdahe institution).

13. Learners are encouraged to reflect their legractivities (Did | set appro-
priate goals? Did | make a sufficient progressit) eikample with a Weblog.

14. An elearning provider generates an added valaastomers by supplying

- new and re-arranged (sequenced) (micro-) confentfe learning envi-
ronment,

- assignments that structure the learning proceds a

- different variants of tutorial support (includimxamination and certifi-
cation).

15. Teachers provide a role model. They are agtigegaged and show their
presence in the learning environment, e.g. by udiagools the environment of-
fers, by supplying personal information, by suppdyimaterials and participat-
ing in discussions, by using a weblog and workingnikis. They react on feed-
back and error messages immediately.

This short description of an elearning scenarid tbdows a “web 2.0” ap-
proach outlines some of the tasks instructionaigmekas to address to develop
such a scenario. It demonstrates that this deagnto some extent relatesalb
four views on instructional design presented before

- Instructional design as an engineering task (s&wgyné): Materials and
tools must be developed to fit the situational dedsaof the learning con-
text. They must be based on a precise analysiglattical variables: task
analysis, learning objectives, target group chearatics or didactical
methods.

- Instructional design can be delegated to a com@lg@rithm (the “learn-
ing object” approach): Reusable learning objects loa integrated that
present a certain sequence depending on parantatetdearning envi-
ronment provides.

- Instructional design as a situational, emergenbadthe Didaktik tradi-
tion): The learning process can be prepared butcoatpletely prear-
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ranged. The environment should support “real” #td@ons between
learners and tutors.

- Instructional design as a user-generated actithty (Hypertext + Wiki"-
Paradigm): The environment should encourage learteerdevelop ex-
ploratory search and learning strategies. It shpubdide tools to support
learners to actively (co-) produce contents (noly aassignments and
documents, but also comments, images, bookmarKs etc

Therefore, we can conclude that with “web 2.0” iastional design definitely is
changing. Our analysis of a typical elearning sdenthat follows a “web 2.0”
approach demonstrates that instructional desigmtslispensable but even be-
comes more complex. It does not imply a completelw approach but should
integrate the various views to instructional desiigveloped in different theo-
retical traditions. A successful strategy for impénting elearing still relies on a
sound and professional concept of instructionalgihes/Nith this, instructional
design will even become more challenging.
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