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Abstract. In this paper, an evaluation is presented of méraork that supports
flexible content repurposing. Unlike the usual pic where content
components, such as slides, images, definitiong, fragments, tables, or
diagrams, are assembled manually through copy astepthe framework
enables on-the-fly access and repurposing. Retrivadlevant components is
enabled by automatic decomposition of legacy cdrared storage of individual
components, enriched with metadata. Furthermore atliomatic assembly of
these components in standard authoring tools ipostgd. The evaluation
presented in this paper aims to assess the effeetss and efficiency of such
content reuse for presentations.
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1 Introduction

Learning objects (LOs) and their reusability arepdamiant current research topics
within the learning technology community. In varsopublications, it is argued that
reuse not only saves time and money [4][18], bsb &nhances the quality of digital
learning experiences, resulting in efficient, eaoimand effective learning [5].

There is an inverse relationship between the sizeldO and its reusability [27].
As the LO size decreases (lower granularity), dgeptial for reuse increases. Many
shared LOs are, however, coarse-grained compositaomd as such difficult to
repurpose [11]. Paragraphs, images or diagramd$regaently assembled manually
by copy-paste actions. However, it is possiblegpurpose LOs effectively, if their
components can be accessed on-the-fly. This rexjuimeovative and flexible LO
modeling [5].

In earlier work, we developed an abstract learnimligject content model
(ALOCOM) that is a framework for LOs and their cooments [7]. The model
defines both LO component types and relations batwemponents. As such, the
model enables structuring of composite LOs and &l& basis for the proposed
dynamic approach. In [24], we presented a framewloak supports the approach for
presentations. The motivation for choosing pregemts was based on their extensive
use [8] and the fact that slides are often desigrsedelf-contained pieces of content,
representing a single topic or idea. The framewiaksforms (legacy) content into a



representation compliant with the ALOCOM model.this transformation process,
content is decomposed and components are indiydatdred in a LO repository,

enriched with metadata. For scalability purposeslidate detection techniques are
used to detect reuse for different component tyipesrder to avoid duplicates.

Furthermore, a ranking function is included thasigiss a comparative value to a
component based on its reuse, enabling orderingsoit lists.

The fine-grained components stored in the reposiioe the necessary building
blocks for supporting flexible content reuse. Thagjuires a tight integration into
standard authoring tools, as authors prefer toaugboring tools they are familiar
with to create content. We developed a plug-inMacrosoft PowerPoint that enables
users to search components, such as images, mefitslides, text fragments,
diagrams or tables, from within the application.

In this paper, we present an evaluation of theraggh for presentation
repurposing. A user evaluation was performed ths¢ssed the usability and utility of
the plug-in for Microsoft PowerPoint. The goalstbé evaluation were threefold: (i)
to assess the efficiency and effectiveness of tberaach for repurposing
presentations; (ii) to assess the subjective aaneptof the ALOCOM interface; (iii)
to determine to which level of granularity decomipios is relevant. A follow-up
evaluation was necessary to confirm the resultsaassdssed the quality of the created
presentations.

In the next section, we briefly outline the ALOCORtchitecture. The user
evaluation and the quality evaluation are preseirtesction 3 and 4, followed by a
discussion in section 5. Related work is presetedection 6. Conclusions and
remarks on future work conclude this paper.

2 The ALOCOM Architecture

In the ALOCOM architecture, the server relies oa &RIADNE Knowledge Pool
System [22] for storage of content components dmeir tmetadata [25]. The
architecture is depicted in Fig. 1 and consisttheffollowing components:

» Client side applications that enable content uglggitb and component retrieval
from the repository from within authoring tools. Weveloped a plug-in that
provides these functionalities for Microsoft PoweirR.

* The Disaggregation module supports the actual dposition. In the case of
presentations, the presentation is decomposedlidigs, and each slide is further
decomposed into images, tables, diagrams, defisiteind text fragments. The
current implementation of this module supports #pproach for PowerPoint
presentations. Components are extracted, previambhails are generated and
results are stored through the AdvancedContentirser

e The AdvancedContentlnserter provides support forirgy not only complete
LOs, but also components that are contained il@gefor instance components
stored in a SCORM content package or componentswibee extracted by the
Disaggregation module. Reuse is detected usinglsimmgtrics that compute
similarities between incoming and stored componestsch as the cosine
similarity measure for detecting overlaps betweenrt tfragments and hash



functions for detecting identical images [25]. hetnext step, LOM metadata is
generated for each component using the Automatidadiédéa Generation
framework (AMG) [1]. Relationship metadata are atldeat describe different
relations between parent and child components &f$¥”, "hasPart”) and
between components ("ordering”). Finally, LO compots are stored in the
ALOCOM repository using the ARIADNE insert servif@2].

* The ranking module assigns comparative values topoments based on their
reuse that enables ordering of result lists whenser searches for relevant
objects, placing components with a high probabdityhe top of the list [15].
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Fig. 1. The ALOCOM plug-in for PowerPoint (left) The ALOCOMréhitecture (right)

The ALOCOM repository is currently filled with 6284components that were
extracted from 814 presentations. These componectade 18149 slides, 7028
images, 226 tables, 30 diagrams and 35460 texinats. We developed a plug-in
for Microsoft PowerPoint that enables authors tdomatically repurpose these
components from within the application. As showrFig. 1, a custom Office Task
Pane (on the right side) is used for integrating thunctionality in Microsoft
PowerPoint. This is accomplished with Visual Stug@05 Tools for the Microsoft
Office System [26].

The plug-in enables authors to search the repgsitwrcomponents they wish to
repurpose in the presentation they are editingadimor can specify the component
type, such as reference, definition, example, slideage, or text fragment, and
descriptive keywords. Thumbnails of components #adisfy the search criteria are
shown in the Task Pane and the author can incagdtem into the current
presentation by a single mouse-click. Metadata céateal with the component is
shown if the author hovers the mouse pointer ovepmponent in the result list.
Authors can add presentations to the repositorglibking the “Save into ALOCOM”
button that we added to the standard PowerPointimen



3 User Evaluation

The user evaluation assessed the usability anitlyutil the ALOCOM plug-in for

Microsoft PowerPoint. The goals of the evaluaticarevthe following:

» to assess the efficiency and effectiveness of tbpraach for repurposing
presentation components;

» to assess the subjective acceptance of the ALOQ@a\fface;

» to determine to which level of granularity deconmipgresentations is useful.

3.1 Study Description

The study was conducted in October 2006 at K.UveauEach session involved one
participant, who performed two tasks during a snglession. There were 20
participants in the study, which typically resuits a reasonably tight confidence
interval [14]. Participants were mainly membersted junior staff of the Computer
Science Department at K.U. Leuven.

Tasks. Each participant was asked to create two presengatone on inheritance and
one on exceptions in the programming language Jewa.participants were divided
in two groups. The first group created the pregemtaon exceptions in Java without
ALOCOM support, and the presentation on inheritanteJava with ALOCOM
support. They could use all information availabtetbe World Wide Web for both
presentations. The second group did the same,nbatdifferent order. This group
created the presentation on inheritance in JavhowitALOCOM support, and the
presentation on exceptions in Java with ALOCOM supp

We refer to the presentation created without ALOCE&MNport asvithout-alocom
presentation and the presentation created with ALOCOM suppsrivih-alocom
presentation in the remainder of this paper.

78 presentations on both topics were gathered ®gagle-search and uploaded to
the repository: as described above, they were aatioally decomposed and the
components were automatically described. In tat8R81 components were made
available for reuse, including 2964 slides, 933getw 6367 text fragments, 12 tables
and 5 diagrams.

Data Collection. Camtasia Studio was used to record participant interactions,
capturing the screen, voice and webcam video. djzatits were also asked to
complete a questionnaire after the tasks. The mumestire was adopted from a
usability evaluation of the ARIADNE search tool [12

M easurements. The following characteristics were measured foretkgeriment:

» Time-on-task: represents the time needed to fie&sth task. The aim of the time
comparison is to investigate whether the use oAlh® COM plug-in can lead to
savings in time. We are aware that time is infleghby other factors; however,

1 http://www.techsmith.com/camtasia.asp




we included this comparison in order to obtainrst findication of improvements
for time-on-task.

e Manual versus semi-automatic reuse: The distinasomade between manually
reused components and semi-automatically reusegaoents. Manually reused
components are components that were added to ¢éisemtation by copy-pasting
or reproducing existing content, typically foundrabhgh Google. Semi-
automatically reused components are those comp®rteat were found and
inserted using the ALOCOM plug-in. By measuring @aothparing both types of
content reuse, we obtain a success rate indicafitine ALOCOM approach for
repurposing content, as authors typically tried sbeni-automatic approach first
and inserted content manually if no relevant conepts were found through the
ALOCOM plug-in.

e Component granularity: the granularity of semi-awddically reused component
types is measured in order to determine to whichelleof granularity
decomposition of presentations is relevant.

e Satisfaction: user satisfaction was assessed thrauguestionnaire filled in by
each participant after finishing the tasks. Questire questions intended to
measure the overall satisfaction on the usageeoplilng-in.

3.2 Results

Time. Table 1 shows the average time participants sperreatingwithout-alocom
andwith-alocom presentations. At first sight, the differenceefatively limited: on
average, 20.03 minutes were spent creatingwtbout-alocom presentation and
17.79 minutes creating theith-alocom presentation. However, not all participants
created presentations similar in length, coverdxdtepics or quality in general.

Size normalizations were applied that were adofitad the software quality field
[6]. A simple normalization that takes into accbuhe number of slides in the
presentation shows that on average 3.32 minutes sm@ent per slide in aithout-
alocom presentation, whereas 2.2 minutes were spent [i@e sreated with
ALOCOM support.

A second normalization was applied that takes adoount the number of sub-
topics. Some participants created presentationgrowy many sub-topics, such as
polymorphism and dynamic binding for the preseatatin inheritance, while others
provided only a definition and an example. If wansider the number of sub-topics,
we see that on average 4.5 minutes were spentsub-#opic in awithout-alocom
presentation and 2.9 minutes owi#h-alocom presentation sub-topic.

To statistically establish whether the differenegween these average values is
real or a by-product of natural variance, we agpédPaired-Samples T Test. The null
hypothesis is that there is no difference betwéenréquired creation time favith-
alocom andwithout-alocom presentations. Our alternative hypothesis is ttarte is
indeed a difference. Results were obtained witbranal distribution.

We can reject the null hypothesis for normalizedetivalues. Thus, taking into
account the size of presentations, significant tsaeings are realized when creating
presentations with support to automatically repsgpoexisting presentation
components. To validate these results, a secontladim was performed that



assessed the quality of the created presentatifims. evaluation is presented in
section 4.

Table 1. Time (in minutes)

without-alocom | with-alocom | Sig.(2-
presentation tailed)
Total time 20.03 17.79 0.147
Time normalized by number of slides 3.32 2.2 0.p01
Time normalized by number of subtopics 4.5 29 6.01

Reuse in With-Alocom Presentations. With-alocom presentations were further
analyzed. The distinction is made between manugeresemi-automatic reuse and
new components. Manually reused components are @moemps that were added to
the presentation by copy-pasting or reproducingtarg content, found by a web
search. Semi-automatically reused components ase tbomponents that were found
and inserted using the ALOCOM plug-in. New compdsemrpresent content the
participant created from scratch, without usingeaisting resource.

Fig. 2(a) shows reuse patterns of individual pgréiots. Some participants reused
about the same amount of components manually as-agomatically. Also, the
amount of new components is high for some partigpgmore than 40%). Few
participants created presentations without mareizse.

100%

Text
80% |
19%
60% -
0 Dnew_ . Image
B semi-automatic 7%
40% O manual
20% - Slide
74%
[0 e L e e e R

1 3 5 7 9 11 13 15 17 19

a) b)
Fig. 2. Reuse patterns of individual participants (aj)isefcomponent type (b)

Table 2 shows that on average 57% of presentatomponents are semi-
automatically reused using the ALOCOM plug-in. 18&%the components were
reused manually, whereas 25% are new componentsreTls no significant

difference if we compare this data for the pres@nteon exceptions in Java and the
presentation on inheritance in Java, although nmmomponents were available
covering topics on inheritance. The values weremadly distributed and compared
with a Paired-Samples T Test.



Comparing manual and semi-automatic reuse, wehse& 6% of reused components
were reused semi-automatically, whereas 24% werseckby copy-paste actions or
reproduction of content. These values are a sugegssndicator of the ALOCOM
approach for reusing content, as participants alfyictried the semi-automatic
approach first and inserted content manually ifrelevant components were found
through the ALOCOM plug-in.

Table 2. Reuse invith-alocom presentations

Manual Semi-automatic, New
Overall 0.18 0.57 0.25
Presentation on inheritance (1) 0.19 0.58 0.23
Presentation on exceptions (2) 0.18 0.55 0.27
Comparing means (1) and (2) | 0.737 0.121 0.791
Sig. (2-tailed)

Granularity. Fig. 2(b) shows the reuse rate for semi-automdyicalised component
types. Complete slides are most often reused, piplb@cause many slides represent
a single idea or topic and are thus easy to rauseriew context. Also the reuse of
text fragments is significant. This is an intenegtresult, as it illustrates that breaking
content down to the level of a single text fragmentuseful. Images were not
frequently reused; however, this result is probabRuenced by the topic of the
presentations.

Findings and Recommendation. In this section, findings and recommendations of
the participants are discussed.

Lack of Context. Some participants remarked that more context ¢gired for
successful content reuse. They want to be ablettive the next and previous slide
for a specific slide in the result list, or evere tomplete presentation(s) to which the
slide belonged. Similar support is needed for otloenponent types.

Behaviour Change. It was noted that this way of reusing content respua behaviour
change, as it is different from the usual practidecopy-pasting or reproducing
content. It was reported that savings in time wdadgdremarkable; however, a period
of adaptation is required.

Drag and Drop Support. Many participants expected drag and drop suppanrt f
inserting components. There is click-support fogeiting a component: clicking a
component in the result list will insert the compoh at the currently selected
location. However, it is not possible to drag tleenponent to a different location in
the presentation due to limitations of the PowenPaAP| [19].

Garbage Content. Not all components are reusable. As componentraated by
decomposing existing content automatically, it wapected that not all components



are valuable for reuse. Results are ranked acaprtinthe number of times a
component is reused. Hence, the impact of thi®isslh decrease over time.

Less Consistent Layout. Some participants noted that it is hard to keeplaleut of
different components consistent. The layout ofesdits automatically adapted to the
template the author is using. However, if the auttltanged for instance the font
color of a text fragment in one particular slideistmodification is preserved when
reusing the slide. Although desirable in some gabéswas reported as a difficulty.

More Valuable for Reuse of Own Content. Participants remarked that the use of the
ALOCOM plug-in would be most valuable for reusimgir own presentations.

Overall Satisfaction. Table 3 presents the responses of participantsustipns
concerning the overall use of the ALOCOM plug-imeTquestionnaire was adopted
from a usability evaluation of the ARIADNE searcdjolt [12]. The popular attitude
scale with seven points (ranging from 1 - poor togbod) was used to measure the
response of participants on the overall use opthg-in.

Table 3. Satisfaction

mean (ranging from 1-7) Standard deviation
Ease of use 6.15 0.69
Information organization 5.23 0.93
Use of terminology 4.92 15
Navigation 6.07 1.04
Search and reuse of components 5.69 1.49
Result list easy to read 4.92 15

The mean for the level of ease-of-use was more @hameaning that the participants
found the ALOCOM plug-in easy to use. The levelirdbrmation organization and
search and reuse of LO components was perceivetbdsrate (mean 5.23 and 5.69
respectively). We believe that this is relatedhe fact that there is a lack of context
(it is not possible to automatically retrieve thegmal component to which a
component belonged) and the fact that there israg a@nd drop support.

Result lists were found rather difficult to reade@n 4.92). This result is a
consequence of the fact that preview thumbnaildidés containing much content are
difficult to read. We have worked on a solution ttrenables users to enlarge
individual components. Each component in the rdmilhas a context menu item that
provides this functionality. This solution will relse the issue if only few
components are difficult to read.



4 Quality Evaluation

In a follow-up evaluation, the quality @fith- andwithout-alocom presentations was
assessed by a group of 19 participants. This etiatuavas necessary for obtaining a
more accurate estimation of the effectiveness dffidiemcy of the ALOCOM
approach for repurposing presentations.

Following a common practice to reduce subjectivitya quality evaluation, an
evaluation framework was used. In [9], an overvisyrovided of the most common
dimensions of Content Quality frameworks. Four disiens that were relevant in the
context of the experiment were used to evaluateqtmity of the presentations:
accuracy, completeness, relevancy and conciseness.

In an accurate presentation, the content contaimetie presentation is correct,
reliable and free of error. Completeness is defimgdhe extent to which information
is not missing and is of sufficient breadth andtlepr the task at hand. Relevancy
measures whether the content contained in the megsm is applicable and helpful
for the task at hand. Finally, in a concise preso, content is broken up into
smaller chunks that can be easily shared with dieaae.

Participants in the experiment were requested #ml rthe definition of each
parameter before grading the presentations. Tlimitiens were also available
during the evaluation process.

The experiment was carried out online using a watdieation. After logging in,
the system presented users with instructions. rA#ading the instructions, users
were presented with a list of 20 randomly seleqiezkentations. Once users had
reviewed a presentation, they were asked to giaeler on a 7-point scale, from
“Extremely low quality” to “Extremely high quality”for each parameter. Only
participants that graded all presentations weresidened in the experiment.

The experiment was available for 2 weeks. Duringt tperiod, 24 participants
entered the system, but only 19 completed the atialu From those 19 participants,
13 were postgraduate students, 1 had a Ph.D. dege® were active in software
development. All participants had a degree in caepscience.

4.1 Data Analysis

Because of the inherent subjectivity in measuringlity, the first step in the analysis
of the data is to estimate the reliability of thaleation. In this kind of experiment,
the evaluation is considered reliable if the valigbbetween the grades given by
different reviewers to a particular presentationsignificantly smaller than the
variability between the average grades given tteifit presentations. To estimate
this difference, we use the Intra-Class Correlafii®2C) coefficient [20], which is
commonly used to measure the inter-rater religbiltVe calculate the average ICC
measure using the two-way mixed model, given thlatexiewers grade the same
sample of presentations. In this configuration,Itb€ is equivalent to another widely
used reliability measure, the Cronbachs alpha [d]he results for each quality
parameter are reported in the Table 4.



Table 4. Intra-Class Correlation (ICC) coefficient for maeag the reliability

Parameter ICC (average, two-way mixed)
Completeness 0.927

Accuracy 0.766

Conciseness 0.881

Relevancy 0.837

Generally, ICC values above 0.75 indicate goodbdity between measures. None
of the values fall below this cut-off value. Hentke ICC suggest that reviewers
provided similar values and further statisticallgsia can be performed.

The second step is to asses whether there isaadtiffe between the average grade
given towith-alocom presentations and the average grade givenittwout-alocom
presentations. These average values are presarfggl 3. To statistically establish
whether the difference between average valuesalsorea by-product of the natural
variance, we applied a Paired-Samples T Test. Olihgpothesis is that there is no
difference between the grades given te@ith-alocom and without-alocom
presentations. Our alternative hypothesis is thate is indeed a difference. The
results are presented in Table 5. Results werenaotavith a normal distribution.
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Fig. 3. Average quality grade for the different parameters

Table5. Significance of the difference between the giveadgs

Parameter T-value Significance (2-tailed)
Completeness -8.094 0.0

Accuracy -1.412 0.160

Conciseness -4.352 0.0

Relevancy -2.981 0.003




We can reject the null hypothesis for most of th&rameters (completeness,
conciseness and relevancy). The significant diffeeefound in the completeness
parameter indicates that users were able to create complete presentations when
provided with support to repurpose presentation mpaments. The significant
difference found in the conciseness parameter aelicthat content extracted from
existing presentations is more suitable for reusé & already presented in a form
that can be shared with an audience. Furthermaersuwere able to find more
relevant content fowith-alocom presentations. No significant difference was foumd
the accuracy parameter. As the presentations weggetl by members of the junior
staff of the Computer Science Department at K.UiMes, it was expected that no
major mistakes would be made in creating presemtsmtion inheritance and
exceptions in Java.

5 Discussion

Although no direct improvement in savings in timasaperceived, results of the
quality evaluation indicate that providing on-the-faccess to presentation
components in an authoring process enhances thdityqueE presentations.
Presentations created with ALOCOM support are Sgaitly more complete,
concise and relevant. The results in completeness cansistent with the size
normalizations applied to time values. Hence, awm conclude that there is also a
significant improvement in time savings.

Results of the user evaluation indicate that thug4h can be used in a successful
way: 76% of reused components were reused semivaitittally. However, usability
issues need to be resolved in order to make thi$ &f content reuse more efficient.
Most important is the context issue. The user fater should be extended with the
functionality to retrieve the component to whichcamponent in the result list
originally belonged. Furthermore, it is importaatdnable navigation in the original
structure of presentations. For instance, supmorteieded to retrieve the next and
previous slide for a specific slide in the resulit.]| We will integrate these
functionalities in the PowerPoint plug-in.

We cannot improve the consistent layout issue, @sise built-in copy and paste
functions of the PowerPoint API for adding an extigtslide to a presentation. If a
user would manually copy-paste a slide, the sarobl@m with consistency arises.
Drag and drop support is also difficult to integraWe will, however, investigate
possibilities to improve the way a component cainberted.

The method we used can be classified as a “discasability engineering”
approach [13] as it is definitely not "the perfentéthod for evaluation and will not
give absolute results. However, it enabled us tdainba good indication of
improvements towards savings in time or enhancesnehtjuality and to highlight
usability issues. A second evaluation will be perfed after resolving the
aforementioned issues with a group of participémts outside the computer science
field.



6 Reated Work

Reuse is considered to be an effective strateghddding high-quality content [23].
However, there is currently a lack of evaluationttmels and metrics for measuring
the impact of content reuse in terms of produgtigitd quality gains.

In the software engineering field, researchers hawgrked on metrics for
measuring reuse benefits. Size, reuse rate and efferics are used for calculating
these benefits. Furthermore, many frameworks haaen Ipresented that measure
quality, in both software and information qualitgléls. In this paper, we have applied
techniques and frameworks that are valid in outexdn

In [10], an empirical evaluation is presented taséesses the impact of reuse on
quality and productivity in object oriented syster8amnilar to our evaluation, amount
of reuse and total amount of hours spent on a systee measured. In [3], an
analytical and empirical evaluation of softwareseumetrics is presented. Software
measures are categorized along orthogonal axes ntieasure attributes of the
software product, such as quality of code, andbaties of the software process, such
as cost of design review. In our case, the quaNluation assessed product/content
attributes, and time-on-task is an attribute of phecess. Furthermore, reuse metrics
that measure the amount of reuse, like our reusesunements presented in section 4,
are commonly used to estimate savings [3].

In the content management field, content reuseep®nted to lead to savings in
time and improvements of quality. Vasont [23] isanmercial content management
system that enables organizations to create, mamadestore their content for
component-level reuse and delivery in multiple otgp They report that substantial
content reuse resulted in time savings in contegatmon, revisions, delivery, and
translation. According to the study, content reusees by industry. Technology
companies such as software developers have beew fiouachieve an average of
70% content reuse, while manufacturing companidsese approximately 93%
content reuse. Like many other commercial contesmtagement systems, the system
supports reuse by manual transformation of content.

In contrast to Vasont, MagIR [8] is a system thapports automatic content
transformations. Like our system, these transfaionatare supported for Microsoft
PowerPoint presentations and include content deositipn. Decomposition is
supported to the level of slides, while our sysi@so extracts smaller components
such as tables, diagrams, images and text fragmeesults of our user evaluation
indicate that these fine-grained components ai® aften reused. MagIR is used for
creation, administration and reutilization of PoReint slides in a corporate context
and is aimed at reducing storage costs. The sylstenibeen evaluated in that context
and results indicate that storage costs are siginiiy reduced.

Slide executive [21] is a commercial product thebasupports reutilization of
Microsoft PowerPoint slides. Individual slides che retrieved in a browser. Like
MagIR, decomposition is supported to the level lafes. Add-ins are provided to
export PowerPoint slides to images in differentfats and to import multiple images
at once. However, no tight integration for compdneearching from within the
application is provided. No information was foundhether the system has been
evaluated.



7 Conclusions

In this paper, an evaluation was presented of mméwork that supports on-the-fly
repurposing of presentation components, providimgndication of the effectiveness
and efficiency of such content reuse. The analyktke results indicates that there is
a significant improvement of the quality of presgiuins and a significant time saving
benefit.

We have extended the current implementation offdwmework with support for
(de-)composing SCORM Content Packages and Wikippdiges. A plug-in was
developed for Microsoft Word that enables repumpgsiof components from
Wikipedia pages and an equivalent plug-in was dped for the RELOAD editor
[17] that supports reuse of SCORM components. E@ns have to be performed to
assess whether these related approaches resulsimilar impact on effective and
efficient content reuse.
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