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Abstract

The Learning Activity Management System (LAMS) pdBs a web-based
environment for the creation, sharing, running arghitoring of Learning Designs. A
central feature of LAMS is the visual authoring Bomment, where educators use a
drag-and-drop environment to create sequencesnfite) activities. The visualisation
is based on boxes representing discrete activils tforum, chat, quiz, content, etc.)
which are connected together using arrowed linesdaate the flow of tasks. This
visual approach to authoring of Learning Design lhath strengths and weaknesses: in
terms of strengths, it has provided a common vitarsjuage among LAMS users for
rapid adoption and sharing of instructional stregegand a useful framework for
simple linear pedagogical approaches; in termsesknesses, the visual simplification
necessarily limits the amount of information thanhde conveyed about a complex
instructional design, especially those designseasily adapted to a linear format (eg,
spiral pedagogies). This paper describes the asgmmapbehind the LAMS visual
authoring environment at the levels of both edoceti theory and software design,
together with a review of implementation experien@nong educators, including
experiences from the LAMS Community. The paper tates with reflection on
future directions for visualisation of Learning [ps particularly in the area of

annotation and time-based visualisation.

1. Overview

The Learning Activity Management System (LAMS)[1d a web-based Learning
Design system first implemented with teachers andents in 2003 (Dalziel, 2003a)
that continues to be developed to the present HAMS is used by thousands of
educators in over 80 countries, is translated ifaB@uages, and as at April had an
online community of practice (the LAMS Community)thiv5,753 members and 595
community-shared designs which had been downlopdadéwed 17,375 313 times
(Dalziel, 2010).
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LAMS provides an integrated Learning Design systancorporating an
authoring environment, a run-time implementatiomimment for students (including
a suite of activity tools — 10 in the initial V1lease, 24 in the V2.3.4 release) and a
monitoring environment for teachers to track réalet student progress. The software
has been through two major generations of develapni€ersion 1. 2003-2006;
Version 2 — a complete rewrite of the system: 2pf¥sent) with the current version at
the time of writing being V2.3.4.

A Learning Design authored in LAMS (typically cadl a “sequence”) can be
exported as a file (XML only in V1; XML and resoexcin a zipped file in V2) which
allows it to be shared with other educators eithisctly or through a website such as
the LAMS Community. Due to problems encounteredirdurimplementation, the
typical export format for LAMS sequences is similay but not the same as, the IMS
Learning Design specification (Dalziel, 2006), aligh an IMS Learning Design Level
A export is available as an option.

2. Background — software design

Following the work of Rob Koper and colleagues atuéational Modelling Language
(EML) (Koper, 2001), the IMS Global Learning Consam adopted EML as the
foundation for the IMS Learning Design (IMS LD) sgeation (IMS, 2003). Even
while the specification was being finalised, theras active development of software
systems inspired by the ideas of EML and IMS LD.

At the third meeting of the Valkenburg Learningsidw implementation group
in Paris, October 2002 (see Campbell, 2002), Iceawgid that the focus of our work
would be on building a system that incorporatedcioming activity tools within its
run-time framework. At the time there was a gensmise that this was not a good
strategy for system development, as it was expdbggd_earning Management System
(LMS) developers would configure their existing i@ty tools to work in Learning
Design systems. | also indicated our intentionutibdba visual authoring environment to
complement the run-time environment (Dalziel, 200B)e combination of authoring
and run-time environments within a single systemswaso a departure from

recommended approaches (Olivier, 2004).
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These early decisions proved to have an impac¢herdevelopment of LAMS,
particularly the nature of its visual authoring momment. Rather than take the
approach of defining an XML specification first ¢wiall the implied richness of
anticipated system functionality that this may @ptaAMS development started with
the more narrow scope of actual capabilities ofiratrme environment (incorporating
activity tool features), and then “worked backwdrisa visual authoring environment
for creating sequences of activities that couldirnsantiated within the existing run-

time environment.
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Figure 1. Screenshot of LAMS Authoring environmémm first public demonstration at Valkenburg
Group meeting, February 2003.

This approach had both significant negative andtipeseffects on the early visual
authoring environment of LAMS (i.e., Version 1 oAMS). A key negative effect was
to greatly constrain the range of possibilitiesedfIL/IMS Learning Design to those
learning designs with linear structures based suie of typical LMS-like tools (see

Figure 1 for the first public example of the LAMSuthoring environment demonstrated
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at a Valkenburg Group meeting in Vancouver in Faby?003 — from Dalziel, 2003b).
The authoring environment did not provide struciuee learning designs with multiple
pathways (eg, automated branching by the systeedbas prior behaviour, or student-
selected multiple pathways) or those with non-lingpproaches, such as spiral-style
pedagogical approaches (eg, creative writing d@s/i which involve iterative
development and refinement of a text).

One small exception to the linear requirement \@ateature for “Optional
Activities”, where students could choose from amaegeral different activities — but
this was only a choice from among single activiaés specific point in a sequence of
otherwise linear activities (see example in FigyeTo support management of linear
flows of activities, LAMS provided a “Stop Pointédture which allowed the Monitor
to control the timing of release of subsequenwés to students.

A second limitation arose in the area of rolesM3\ provided a teacher and
student role, with relevant functional differendesactivity tool behaviour — eg, if
answers to a Q&A were designated as anonymousgluAMS authoring, then at run-
time, student answers were presented anonymousdjuttents, but the teacher had a
separate interface which showed the name of eaderst with their answer. However,
LAMS did not provide automation for more sophistezh role structures, as is
anticipated in IMS Learning Design (IMS, 2003). Geeeption to this in LAMS was
the “Chat and Scribe” tool which included functibtyafor two student roles: a general
discussion role for all students, and a specialiist role for one student who could
edit answers to questions based on group discuggioan illustration of this tool, see

http://saturn.melcoe.mg.edu.au/lams2/docs/winkisities/c1l chat&scribe.htm

For completeness, it should also be noted that ddscriptions could be
included as textual instructions in the absenceystem functionality (eg, a group of
students in a forum could designate one studetiiea%eporter” to provide input back
to the class even if the system was unaware ofoesat a functional level).

Taken together, the negative impact of these ditioihs was to constrain LAMS
authoring (in Version 1) to simple linear pedagsgieth only basic roles. Nonetheless,
it was possible to build some interesting pedagdgiapproaches within these
constraints, as a 2003 example in Figure 2 of Mh® LD specification Versailles role
play illustrates (Dalziel, 2003c) (although it skbbe noted that when implemented in
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LAMS, this sequence had two weaknesses comparethéoIlMS LD narrative

description — it did not forbid students enterihg ihegotiation areas of other groups,

and it only provided random allocation of studdntsole groups, not teacher selection).
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Figure 2. Versailles role play from IMS LD speci#tmon modelled in LAMS V1, presented at CETIS

Pedagogy meeting August 2003.

A positive effect of the decision to “work backwatdrom run-time functionality to the

authoring environment was that an authored desmyridcbe run with students, and

authors could use a “Preview” mode to immediatelg the student experience of the

authored design, and change or extend their ddséged on the preview. Initially

authors could only see a preview of their desigimiylementing a class session (with a

dummy class) — a process that took eight steps t—irbwearly 2005, a one-click

“Preview” button was added to the LAMS Authoringveanment which allowed for

rapid iterative testing and development (Dalzi@Z).
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It is worth noting that the software developmehéltenges of incorporating a
“Preview”-style function into a Learning Design hating system are considerable, as
this feature requires an end-to-end infrastructaranstantiation an authored learning
design (including activity tools and a sequencingiee). The history of development
of other Learning Design systems illustrates thalehges of this requirement; and the
ability of LAMS to provide this feature was largellpe to the narrowed scope noted
above.

Another factor affecting the LAMS visual authoriagvironment was a decision
that no teacher would need to work with XML or UM\ithin LAMS (unlike most
other systems, Olivier, 2004). One of the goalsAMS was for the system to be used
by a typical teacher with little training, so antiaipation of prior understanding of
XML and UML was unreasonable for this target audeesn

A related but more nuanced issue was that no ¢eaebuld be expected to have
prior understanding of the IMS Learning Design #peation in order to use LAMS.
While a sequence built in LAMS could be mapped biackhe core concepts of IMS
Learning Design (method, roles, environments, atcyas felt that the specification
was unduly complicated and recursive to allow fapid understanding by a typical
teacher. Hence there was a need to create anatitermepresentational system for the
concept of Learning Design as instantiated withfMS without direct reference to the
concepts denoted in IMS LD (as illustrated by systesuch as RelLoad/ReCourse,
Olivier, 2004).

The solution, in the case of LAMS, was to collagse implied functionality of
IMS LD around discrete activity tools, and the saueing of these tools. Hence the
“method” component in IMS LD is reduced to a visteggresentation of sequencing (in
LAMS, this is achieved by drawing lines betweeniwtst tool boxes, with lines
containing arrows representing the direction ofwfloover time); while the
“environments” component is reduced to the avadlahlite of specific tools, each with
their own “tool-relevant” functionalities (ie, wiailall tools could include general text
instructions/information for students, a quiz tombuld contain quiz configuration
features, while a forum tools would contain threamhfiguration features, etc). The
roles component, as previously noted, was simplifie a general “student” and

“teacher” role, with relevant functionality embeddea each activity tool.
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Taken together, these simplifications allowed acher to use familiar LMS-
style tools like chat, quiz, forum, etc, within aathoring environment that created
linear flows of tools through the convention of whag lines between tools to indicate
progression over time (represented by arrows endgeddthin connecting lines).

The resulting visualisation provided informationtao levels of granularity —
the overview level showing the type of tools seddcand their place within the flow of
tasks (i.e., the sequence), and then for eachithdgil/tool (accessed by double-clicking
on the tool icon), detailed information about thentent/instructions for the tool,
together with relevant functional settings for th®sen tool.

It is interesting to reflect in 2010 (in an eranddshups and workflow systems)
just how different this approach was to other apphes to e-learning in 2003. The
success of the web illustrated the potential of-lmear display of information where
everything is a connected web that the user canmgatevat will — and the implicit
mental model of a non-linear web of interconneatedtent was a dominant metaphor
in educational technology of this time. Even editéay content that was presented
sequentially to students (such as SCORM coursewas)yarely represented as a linear
flow to authors (with Authorware being one notakbeeption), and the concept of
sequencesf collaborativeactivities was quite rare.

Hence the drag-and-drop nature of the LAMS Autigrénvironment, and its
implicit visual language, were greatly influenceg inderlying technical choices and

constraints at both theoretical and practical kvel

3. Background — educational theory
Apart from technical goals and constraints, theialisnature of the LAMS Authoring
environment was also driven by certain educatiasalmptions. At its most basic level,
the system was an attempt to implement the conckptearning Design (defined
broadly) — in particular the idea of a system thatld represent many different
instructional strategies (eg, problem-based legtniole plays, case-based reasoning,
web quests, etc) within a single authoring envirenn

While the simple linear framework available wasalble to capture certain
approaches (eg, the spiral pedagogy of the creatritehg example given above), a

range of different approaches could be represesiddsome “creativity” in the choice
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of tasks and the instructions given to students.example, use of research tasks (eg,
using a Search Engine within the Share Resoura¢sdombined with an open-ended
discussion forum could lead to rich constructiaitie learning experiences despite the
fact that the tools were presented in a linear secgl (it is important to note that
students could revisit past activities and contimggk on them, so a sequence that
appeared to be linear in its authoring represemtatnight in fact involve stages of
iterative student interaction — see Figure 2 ofayaknaet al, 2007).

While the Preview feature was a key technical lengk, its educational goal
was broader than simply a “check” on how a finistesjuence would appear to
students. Instead, educators who used the LAMS dkimty environment frequently
reported an experience that seeing a learning me%ig action” contributed to an
iterative process of design, with some educatgsrting a sensation of having implicit
decisions in their design process made more camscas a result of seeing the
instantiated outcome (Masterman & Lee, 2005). Teisitive use of LAMS Authoring
and Preview seems to be the typical use of LAMS$ seems relatively rare that an
author designs an entire sequence without makiaggds as a result of previewing the
student experience.

Another educational goal of the LAMS Authoring @omment was to create a
common means of communication about learning desagmong educators (at least for
those familiar with the system). During workshopthw. AMS authors it became clear
that the LAMS environment had provided a commomiatisanguage among educators
for talking about sequences of learning activitifsen when educators were debating
an entirely face to face teaching method, theyctosk the LAMS representations as a
common “shorthand” to make different theoreticahpabout the best ways to structure
sequences of student learning activities.

A less successful dimension of LAMS visualisatislas the capacity for
denoting the purpose of activities at the overvigequence) level. Although the text
describing each activity tool could be edited (sattthe “Noticeboard” tool could be
renamed to “Welcome” for an introductory page &tshart of a sequence — see Figure 2
for a detailed example), most LAMS sequences shiyeduthors retain their default
tool descriptions (ie, “Noticeboard”, “Forum”, “Ctiaetc), which fails to convey their

educational intent. In addition, there was no aatwt capability outside of activity
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tools to describe the purpose of whole sectiors adésign (whereas by comparison this
is a strong feature of the Compendium Learning @eauthoring tool [14]). As a result,

when an educator receives a LAMS sequence fromhanetducator, s/he often has to
infer the purpose of certain activities from theantext and the instructions for students

presented inside each tool — this is typically aced by previewing the sequence.

4. Subsequent development
The greatest limitation of LAMS V1 was the lack saipport for multiple pathways,
either in the form of system-automated branchingstrdent-selected alternative
pathways. The introduction of these features regua complete rewrite of the LAMS
software, leading to LAMS V2 (which provided thedenlying architecture for these
features) and the V2.1 release which provided featdor four types of multiple
pathways:

e “Branching” (automated)

0 Teacher allocates students to branches at runtimévionitor)

o Group-based (existing student groups are mappdataioches — group
membership can be randomly allocated, teacher tedlear student
selected)

0 Input-based (inputs from prior tools, such as qaares, are mapped to
branches)

e “Optional Sequences” (student chosen)
0 Students choose to complete one or more multiglenzgy/s

The visualisation for Branching in LAMS V2 treats set of “branched
activities” as a discrete set of activities witlaim overall sequence, where a summarised
branching icon (large box) is created for the bhaacactivities at the sequence level
(see Figure 3 for an example), and then by douidkirg on this icon, a detailed view
of the branching is shown (see Figure 4). While L3M2 could support “branches
within branches”, it was not well suited to vissalg or running more than two layers
of branching due to the decision to treat eacloSktanched activities as a discrete unit.
As with other features in LAMS V1, this decisiondha significant negative and

positive effect.
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A negative effect was to limit the range of pedagalgapproaches that could be
represented using LAMS branching. Approaches sscdhaaing brief periods of small
group work within an overall class set of actistizvas well suited to the LAMS
branching approach, as the branched activitiesesepted a discrete “chunk” of
activities within the overall sequences; howeveheo approaches which involved
students navigating many different pathways, paéntwith different end points that
did not “come back together” in a whole class agtjwere not easily captured by this
approach — for an example, see slide 14 of (DelRatfrish & Botturi, 2008 — this type
of structure is sometimes referred to as the “Caogasir own adventure” approach, in
reference to a children’s book that allowed for gnaifferent possible endings to a
story according to the reader’s choices duringstbey).

Hence, the positive effect was to provide a pcattivay of dealing with small-
group branched activities within a larger classusege structure, but at the expense of
more sophisticated branching structures, especladise used for navigation of multiple
pathways by individual learners (as opposed toggpu

While there have been other features added to LM@®ver time (such as new
activity tools, video recording, naming of groups for details, see
http://wiki.lamsfoundation.org/display/lams/Roadampne of these features have a

major impact on the nature of visualisation in LAN®thoring, and hence are not

considered here.

5. Future developments
Two proposed future features are worth noting & ¢bntext of visualisation. The first
is a possible redevelopment of the core Authoramyironment using the Flex
framework that will allow for a range of new visisaltion features, including a “zoom
in/out” feature at the sequence level, alternadiotvity tool palette representations (eg,
clustered of activities according to the educatignapose of the activity tool, rather
than alphabetically) and an annotation feature whih@llow annotations to be added to
any part of a sequence to provide additional edortalt explanations viewable at the
sequence level (for an example, see slide 35 afi€élaP008).

The most important impact of this redevelopmemt\igualisation issues is a

new approach to branching where the branched aetivare viewable (and editable) at
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the same level as the main sequence — this avedsutrent two-step process of editing
branching inside a pop-up box that is separate ttmrmain sequence view (and which
hides the main view when open). This proposed reatufe could allow for a more

coherent perspective on the whole of a sequeneetofities where branched activities
play an important part in the overall design, asdbptail of the branched activities will

be viewable at the same time as the rest of thgrésot in a separate box).

The second proposed new feature is the potentialcbmpletely different
visualisations to the current “drag and drop” mbtap but still mapped to the main
sequence view. A range of possible new visualieatior LAMS were canvassed in a
2008 presentation (Dalziel, 2008), and in particua new “time-based” view of
activities was proposed that provides a significalgparture from the current
visualisation approach (see Figure 5). This viewl@ser to the traditional Gantt chart
of project management, but applied to educatioci@ities.

There are challenges with the representation roé tacross multiple parallel
educational activities, and this approach may metvbry useful for asynchronous
learning contexts — nonetheless, it is likely tvdhadvantages for more synchronous-
style activity sequences (such as those conduntedcomputer lab with a class over a
set time period as is common in K-12 school envirents). While initially the
representation would be a “read only” represematd the information in the main
sequence view (with particular reliance on timirging “Stop Points” to determine the
nature of the visualisation), it is possible thattime, an author could edit the time-
based visualisation in certain ways, such as ekignot shortening the time period of
an activity by dragging the edge of the bar assediavith the activity, with the
resultant changes automatically reflected back theotiming within “Stop Points” in

the main sequence view.
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6. Barriers to adoption and visualisation
While LAMS has been of interest to a range of ethusathis has not always translated
into sustainable adoption. In a number of contaritial enthusiasm for LAMS among
some educators has not then spread to a wider gresydting in LAMS being seen as a
niche rather than general e-learning technology (sg of LAMS in teacher training
within universities, but not across all facultie).other contexts, a successful trial of
LAMS has not led to sustained use of the technotogy the long term (eg, Masterman
& Lee, 2005). There are several possible reasonshfe lack of broader uptake of
LAMS, such as challenges in “crossing the chasmifiadoption by innovators to the
mainstream, as well as a tendency of some educhtisapport groups to focus on just
the institutional LMS/VLE to the exclusion of oth®ols such as LAMS.

However, another possible reason for barriersltapton relates to visualisation
issues. Recent Learning Design work has identitleel importance of providing
pedagogical advice as an embedded component ofiibgaDesigns — for example the

use of the Conversational Framework in the LDSHegtaand the use of annotations in
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CompendiumLD (Conole, 2009) to explain the purpofseertain activities, rather than
simply provide their tool names (as in LAMS). Whdgperienced LAMS users may be
able to infer the pedagogical assumptions behihdMS sequence, most users only
see the overt visualisation of tools and arroweedj and this does not convey the
underlying pedagogical rationale of the sequericemaly be important in the future for
LAMS to add additional layers of information (suaf annotations) to provide a richer

visualisation that represents not just the “howaaequence, but also the “why”.

7. Conclusion

The development of the LAMS Authoring environmaarid its implicit visual language
for Learning Design, is a product of key choicesd aronstraints during to the
development of the LAMS software, particularly tthecision to collapse much of the
flexibility implied in EML/IMS LD into discrete acdtity tools within a linear
sequencing framework. Despite the limitations #wade from these decisions, a range
of pedagogical approaches can be represented anditin LAMS and shared with

other educators.

Notes

1. The name “Learning Activity Management Systendgsworiginally chosen as an explicit departure
from prevailing Learning Management Systems ani features, in that LAMS had a different focus on
activities and activity sequencing rather than sesrand content. In practice, many educators fthud
name confusingly similar to Learning Managementt&ys and often assumed the functionality was
equivalent.

2. Please cite asDalziel, J. (2011). Visualising Learning Design LAMS: A historical view. In J.
Dalziel, C. Alexander, J. Krajka & R. Kiely (Eds$pecial Edition on LAMS and Learning Design.
Teaching English with Technologh1(1), 19-34.
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