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Abstract  
The worldwide boom in digital video may be one of the reasons behind the exponential growth of 
MOOC courses. The evaluation of a MOOC requires a great degree of multimedia and collaborative 
interaction. Given that videos are one of the main elements in these courses, it would be interest-
ing to work on innovations that would allow users to interact with multimedia and collaborative 
activities within the videos. This paper is part of a collaboration project whose main objective is 
«to design and develop multimedia annotation tools to improve user interaction with contents». 
This paper will discuss the assessment of two tools: Collaborative Annotation Tool (CaTool) and 
Open Video Annotation (OVA). The latter was developed by the aforementioned project and inte-
grated into the edX MOOC. The project spanned two academic years (2012-2014) and the assess-
ment tools were tested on different groups in the Faculty of Education, with responses from a to-
tal of 180 students. Data obtained from both tools were compared by using average contrasts. 
Results showed significant differences in favour of the second tool (OVA). The project concludes 
with a useful video annotation tool, whose design was approved by users, and which is also a 
quick and user-friendly instrument to evaluate any software or MOOC. A comprehensive review of 
video annotation tools was also carried out at the end of the project.  
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Resumen  
El auge del vídeo digital a nivel mundial puede ser una de las causas del crecimiento exponencial 
de los cursos MOOC. Las evaluaciones de los MOOC recomiendan una mayor interacción multi-
media y colaborativa. Siendo los vídeos unos de los elementos destacados en estos cursos, será 
interesante trabajar en innovaciones que permitan una mayor capacidad a los usuarios para in-
teractuar con anotaciones multimedia y colaborativas dentro de los vídeos. El presente artículo es 
parte del proyecto de colaboración, cuyo objetivo principal fue «El diseño y creación de herramien-
tas de anotaciones multimedia para mejorar la interactividad de los usuarios con los contenidos». 
En este artículo mostraremos la evaluación de dos herramientas como fueron Collaborative Anno-
tation Tool (CaTool) y Open Video Annotation (OVA) esta última desarrollada por el proyecto e in-
tegrada en el MOOC de edX. El proyecto abarcó dos cursos académicos (2012-14) y se aplicó un 
instrumento de evaluación en diferentes grupos de la Facultad de Educación a un total de 180 
estudiantes. Se compararon los datos obtenidos entre ambas herramientas con contrastes de me-
dia, resultando diferencias significativas a favor de la segunda herramienta. Al concluir el proyec-
to se dispone de una herramienta de anotaciones de vídeo con diseño validado por los usuarios; 
además de un instrumento sencillo y rápido de aplicar para evaluar cualquier software y MOOC. 
Al tiempo que una revisión amplia sobre herramientas de anotaciones de vídeos. 
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1. Introduction 
The development of digital video has allowed users greater accessibility; it has 
made its way into our homes and lives, turning consumer and retail services such 
as YouTube into a sociological phenomenon. YouTube viewings currently account 
for an average of 6 million video hours per month1. Clearly much has changed 
since the Lumière brothers invented cinema (Díaz Arias, 2009: 64). This develop-
ment has provided the gateway for developing technologies that allow users to 
share and collaborate (Computer Supported Collaborative Learning :CSCL). Such 
technologies also include collaborative video annotation technologies (Yang, 
Zhang, Su & Tsai, 2011), which have led to the emergence of innovative social 
projects where video annotation tools are collectively used (Angehrn, Luccini & 
Maxwell, 2009). The digitization of videos (Bartolomé, 2003) opened up new inter-
active possibities in education, along with hypermedia (García-Valcarcel, 2008), 
and has represented a breakthrough for learning and teaching by leaving behind 
the passive reading of videos (Colasante, 2011). There is a long history of experi-
mental studies on how to apply videos in education (Ferrés, 1992; Cebrián, 1994; 
Bartolomé, 1997; Cabero, 2004; Area Moreira, 2005; Aguaded and Sánchez, 
2008; Salinas, 2013). In the field of teacher training, there are examples related 
to the concept of microteaching, which has been questioned due to its reduction-
ist approach to teacher initial training. Nevertheless, it was such an effort to 
come up with a rather rigorous idea of teaching. Leaving aside the theoretical 
starting point of this paper, there are some recent studies and developments of 
video annotation tools that, supported by other conceptions of teaching (Schön, 
1998; Giroux, 2001), have shown efficacy in meta-evaluations for initial training 
(Hattie, 2009). The application contexts of the above studies are many and varied, 
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and address processes such as reflection, shared evaluation and collective analy-
sis of classroom situations. Therefore, they have proven to be effective tools for 
teachers and teacher trainees to collectively analyse everyday teacher practice 
(Rich & Hannafin, 2009a; Hosack, 2010; Rich & Trip, 2011; Picci, Calvani & Bo-
naiuti, 2012; Etscheidt & Curran, 2012; Ingram, 2014). In relation to initial train-
ing and the development of reflective skills, Orland-Barak & Rachamim (2009) 
carried out an interesting review and study by comparing different models of re-
flection using videos as a support. Rich and Hannafin (2009b) conducted another 
significant review of technological solutions and the potential of video annotation 
tools for teaching. They conducted a comparative analysis of these tools based on 
the following criteria: how to use, note style, collaboration, safety, online-offline, 
format, resource import vs. export, learning curve and cost (free/hiring research 
teams). We then found an even more extensive review (Rich & Trip, 2011), shown 
in Table 1, which was completed by solutions, presented in the last international 
workshop on multimedia notes ‘iAnnote14’2. 
  

Table 1. A Comparison of Annotation Tools, by Rich and Hannafin (2009b); Rich & Trip, 
2011 and iAnnote14 

Tool 
Name 

How to 
Use 

Note Style 
Collaboration 

Cost Website 

VAST Independ-
ent appli-
cation 

Users select a point 
in the video and 
text areas are of-
fered 

Not possible Free http://www.profession
al-vision.org 

VITAL Based on 
website 

Users create video 
clips and reference 
videos as hyperlinks 
in a written docu-
ment 

Not possible Con-
tract 
/ 
Free 

http://vital.ccnmtl.col
umbia.edu 

Vide-
oTraces 

Independ-
ent appli-
cation 

Users select an ex-
cerpt in the video 
and narrate audio 
comments 

Different users 
can note down, 
respond and cre-
ate a discussion 
thread 

Con-
tract 

http://depts.washingt
on.edu/ 
pettt/projects/videotra
ces.html 

Video 
Paper 

Independ-
ent appli-
cation; it 
can be ex-
ported to 
web 

Users select an ex-
cerpt in the video 
and associate text 
to it, by using subti-
tles with a timed 
transcript 

Not possible Free http://vpb.concord.org
/ 

Medi-
aNotes 

Independ-
ent appli-
cation 

Users select and 
mark titles and 
comments on the 
video and associate 
default clips to it 

Different users 
can make notes 
on the same vid-
eo 

$$ http://www.bluemang
olearning 
.com/products/media
notes 

Studio-
code 

Independ-
ent appli-
cation 

Users create and 
apply a set of codes 
to a video sequence 

Different users 
can share and 
compare notes in 
a list 

$$$ http://www. 
studiocodegroup.com 

Iris Based on a 
website 

Text, live coding  
Includes statistical 
analysis tools  

Different users 
can make notes 
on the same vid-
eo 

$$$ http://www.therenow.
net 
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2. Integrating collaborative annotation tools in MOOC 
Video  and other related emerging technologies (analysis of big data, ontologies, 
semantic web, geolocation, multimedia notes, rubric-based assessment, federa-
tion technologies, etc.) quickly gained prominence in MOOC, shaping the core 
structure of these courses. The appealing and widespread use of videos may have 
played a role in the boom of MOOC, prompting a search for new interactive ways 
to read videos and general contents. It was only recently that MOOC have incor-
porated previous experiences and developments on the features of collaborative 
multimedia annotations; allowing for a more interactive, multimedia learning pro-
cess, and sharing users’ views on these platforms. This has also provided the 
gateway for a new model of learning community within the MOOC, which can 
manage a significant flow of meanings extracted from reading contents and from 
annotations in different codes, namely: video, text, image and sound notes, as 
well as hyperlinks and eRubrics (Cebrián-de-la-Serna & Bergman, 2014; Cebrián-
de-la-Serna & Monedero Moya, 2014).  
These notes can be made in different formats and codes showing contents, such 
as: annotations in videos, texts, images, maps, charts, etc. as well as annotations 
created by users. The above possibilities open up a whole new line of new techno-
logical developments and research on the dynamic narrative of messages, given 
the speed with which MOOC platforms and courses are being implemented 
worldwide. Therefore, we need to innovate in the design and content of video tools 
based on their new interactive possibilities, in order not to replicate mistakes 
from the past, when, in the early stage of a new technology, the narrative models 
of preceding technologies would be incorporated without exploring the interactive 
potential of the new formats. Something similar happened during the transition 
from radio messages to television messages, as pointed out by Guo, Kim & Rubin 
(2014), who conducted a study on the video sessions of four edX courses. They 
checked the different formats used and concluded that recording cannot be ex-
trapolated to MOOC, because students do not pay enough attention. As a conse-
quence, they suggested a list of recommendations that can be summarized as fol-
lows: more interactive and easy- o-edit videos, shorter (6 minutes), and easy-to -
share notes. The development of educational software and the possibilities offered 

Video 
Ant 

Based on a 
website 

Text notes. Tagging 
not possible 

Not possible Free http://ant.umn.edu 

Viddler Based on a 
website 

No text nor voice in 
the video excerpt 

Different users 
can make notes 
on the same vid-
eo 

Free http://www.viddler.co
m 

Factlink Based on a 
website 

Plugin to edit text in 
any visible page in 
Chrome 

Accessed and 
shared via Twit-
ter and Facebook

Free https://factlink.com/i
n-your-browser 

Remark Based on a 
website 

Video annotations 
on a «frame» 

Different users 
can edit and 
share notes  

$$ https://remarkhq.com

OVA Web-based 
and inte-
grated into 
platforms 
like MOOC 

Multimedia notes 
on video sequences, 
with text editors, 
rubrics, etc. 

Different users 
can make notes 
on one or more 
files 

Free http://openvideoannot
ation.org 



 
 
 

 
© COMUNICAR, 44 (2015); e-ISSN: 1988-3293; Preprint DOI: 10.3916/C44-2015-06 
 

by free software have generated a community of developers who share their expe-
rience. The fact that these products get feedback from users also constitutes a 
model of software production; as communities of practice emerge around tools, 
services and specific platforms such as GitHub3.  
The symbiotic relationship between developers and communities of practice has 
allowed MOOC to evolve from structured approaches (xMOOC) to communicative 
and collaborative approaches (cMOOC) in their platforms and courses. However, 
both approaches require new interactive features in the videos. An example of 
such features is the project here presented, which has been led by the HarvardX 
team for integration into the edX MOOC, and whose objectives are as follows: on 
the one hand, designing high-capacity multimedia annotation tools to create mul-
timedia meaning and sharing it with users; and on the other, competence as-
sessment, self-assessment and peer assessment through eRubrics. In order to 
quickly introduce these changes of great impact, we must count on assessment 
strategies for end-users to evaluate tools while they are being developed. Tools 
must be quick and easy to use, in order to collect data that will guide production 
(technical and content production), even before the beta version emerges. This is 
why our GTEA group carries out a design, test and evaluation line for educational 
software, which aims to find a balance between educational innovation and tech-
nological innovation, i.e. between generating new environments and users’ usabil-
ity and satisfaction. The ultimate aim is for new interactive methodologies such 
as multimedia annotation tools for MOOC, to be validated by end-users. To do so, 
we need to create a parallel line of research and evaluation instruments that are 
reliable and valid for decision-taking when designing educational software. We 
must take into account all possible elements for software evaluation from the us-
ers’ perspective (satisfaction, usability, cost, portability, productivity, accessibil-
ity, safety, etc.), in order to examine their ease of use (aka usability), regardless of 
their context, personal differences, different supports (tablets, mobile phones, 
computers, etc.).  
This paper uses the following definition of usability: ‘the extent to which a prod-
uct can be used by certain users to achieve specific goals with effectiveness, effi-
ciency and satisfaction in a particular context of use’ (Bevan, 1997). Satisfaction 
is often seen as a construct within usability studies and instruments, although 
we believe it is rather the opposite. The ease of use of a tool or service is an ele-
ment that belongs to the overall user satisfaction. The satisfaction of technologi-
cal tools and services can even be considered as a sub-category within user satis-
faction studies, as shown by studies on students’ satisfaction of university life 
(Blázquez, Chamizo, Cano & Gutiérrez, 2013). This is a live debate, given the 
massive presence of technological services and resources, and the digitisation 
that most communication, teaching, research and administration processes have 
recently gone through within universities. Both usability and user satisfaction are 
measured by questionnaires completed by users. We can find usability question-
naires in websites and systems (Bangor, Kortum & Miller, 2008; 2009; Kirakow-
ski & Corbett, 1988; Molich, Ede, Kaasgaard & Karyukin, 2004; Sauro, 2011), 
satisfaction questionnaires, and questionnaires on both usability and satisfaction 
(Bargas-Avila, Lötscher, Orsini & Opwis, 2009; McNamaran & Kirakowski, 2011). 
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3. Methodology 
The present project started from the mutual interest shared by our team and 
HarvardX Annotation Management in creating tools to facilitate meaning process-
es based on collective multimedia annotations. The general aim of the project was 
to create a new tool for multimedia annotations specifically designed to respond 
to the new features of technological progress (e.g. semantic web, annotation on-
tology, etc.), as well as to the social practices that are currently being developed 
by users on the Internet (learning in communities of practice, using mobile devic-
es, collaborative work, communication in social networks, creating eRubrics, 
etc.). The tool is currently integrated into the edX MOOC, and has been in use 
since January 2014 in the courses offered by HarvardX4.  
The technological development started from scratch, although it was based on the 
progress that had been made in the field of multimedia annotations on the Open 
Annotation Community Group, and taking into account the aforementioned liter-
ature as well as other developmens by Harvard University. The results presented 
here are part of a collaborative project and show users’ opinions on the usability 
and user satisfaction in relation to an instrument designed to assess web tools. 
Such data is often required to design and improve tools. This is why the method-
ology used in this paper contrasted end-users’ usability and satisfaction in the 
Collaborative Annotation Tool (CaTool) (created by Harvard University, 2012), 
against the added features of the new tool created by the Open Video Annotation 
project (OVA).  
For methodological purposes, the new added features of video annotation were 
considered as the independent variable. The development had a dual purpose: to 
serve as a collective multimedia annotation service, and to integrate the new fea-
tures into the edX MOOC. The present paper will only show the results of as-
sessing the video annotation features that had been added to the edX MOOC. 
However, this platform hosted the full-featured OVA video annotation, text, sound 
and quality image (the last two in experimental stages).  
The study was divided into two parts: a) The first stage during the 2012-13 aca-
demic year, where the Collaborative Annotation Tool (CaTool) was trialled on 
groups of different subjects in the Faculty of Educational Sciences at the Univer-
sity of Malaga (Spain). The usability and user satisfaction instrument that we had 
already created for other tools was also tested during this stage. b) The second 
stage during the 2013-14 academic year, where the usability and user satisfac-
tion instrument designed during the fist stage was improved and applied to two 
groups from the Degree of Education that shared the same teacher, methods and 
tasks; we compared two different annotation tools: CaTool and a beta tool that 
only had the OVA video annotation feature. In the first stage (2012-13) the Col-
laborative Video Annotation tool was tested in the class within the Education de-
partment and on different types of subjects within the degree programme (core 
subjects, elective subjects, internships, etc.). The tool was federated by our team, 
and its combination with other tools, such as eRubric and federation technology, 
had provided interesting features in practice (see Image no.1). The state of the art 
in relation to the design, creation and assessment of previous video annotation 
tools was also collected at this stage. 
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Image 1. eRubric tool integrated into CaTool annotations. 

 
At the second stage, during the second half of 2013, a new Open Video Annota-
tion (OVA)5 was created (image 2), which responded to an interactive and com-
municative teaching model in the MOOC. The creation and design of this tool was 
guided by the HarvardX annotation manager, and included the following features: 
a) Editing entries could be done in a multimedia format (video, text, image, etc.). 
b) Multimedia annotations could be added within the resource itself (in the video, 
image, etc.). c) Annotations could be shared and discussed by a large number of 
users, so that when someone received a message with a note on it, a simple click 
would take them to that particular note within the resource. d) Editing tags in a 
database of ontological annotations was possible. As an option, each entry also 
had the possibility of geolocating. f) Annotations could easily be shared on social 
networks. eRubrics could be created when editing annotations. 
 

 
Image 2. Multimedia annotation tool. 
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During the 2013-14 academic year, CaTool and OVA were tested. The test in-
volved the same teacher, methodology, class lab and all the student groups (180 
in total) of the mandatory second year technological resources course within the 
degree of Education in the Faculty of Educational Sciences at the University of 
Malaga. After this, the enhanced instrument of usability and user satisfaction 
from stage 1 was used. The first experiment was performed on the CaTool, and 
the second on a beta tool (a month later); but only on the OVA video annotation 
feature, and with some limitations (it could only be used with the Chrome brows-
er).  
 
4. Analysis and results 
The participant sample consisted of all the students from the aforementioned 
mandatory course in the Faculty of Educational Sciences who got to work with 
these tools for the first time. Once they performed the task set by the teacher, 
they were asked to answer a questionnaire on usability and user satisfaction. The 
questionnaire consisted of a series of descriptive questions (age, gender, user lev-
el, etc.), followed by 26 sentences to be rated on a Likert rating scale of 1 to 5. 
There were direct sentences (1=the worst; 5=the best) as well as indirect sentenc-
es (1=the best; 5=the worst). As for usability, there were 17 sentences: 5 direct 
and 12 indirect. For user satisfaction there were 9: 7 direct and 2 indirect. The 
order of the sentences in the questionnaire was random, in order to avoid an-
swering without reading. There was an open question at the end, for students to 
write free comments. The average response time was 4 minutes. The question-
naire was filled out online by using LimeSurvey, while data was analyzed by using 
the SPSS (version 20). For analysis purposes, we ensured answers had to be 
thought through, and sentences could not be rated by simply filling out the ques-
tionnaire. To this end, we detected 16 answers that marked similar values in 
blocks corresponding to direct and indirect sentences, so they were therefore con-
sidered as non-valid answers. We carried out the y=6-x transformation in the val-
ues of indirect sentences, so that calculations could not be counteracted. 
 
 
 
 
 
 
 
 
 
Significant differences were found in favour of OVA among the means of the ques-
tionnaire. When analysing the questionnaire by blocks, significant differences 
were also found in the usability blocks, but not in the user satisfaction blocks 
(table 2). 
 
 
 

Table 1. Descriptive scores for each tool 

 N Mean 
Standard 
Deviation 

Stand-
ard Er-

ror 

Confidence interval for the 
mean at 95% 

Lower Limit Upper Limit 
CaTool 80 94.5375 13.08680 1.46315 91.6252 97.4498
OVA 84 99.9643 14.54900 1.58743 96.8070 103.1216
Total 164 97.3171 14.07812 1.09932 95.1463 99.4878
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The contrast of the usability and satisfaction instrument between the two tools 
throws up significant differences in favour of OVA in the following items: ‘I found 
the application to be pleasant’, ‘I found the application exhausting to use’, ‘The 
application does not need explaining to be used’, I needed help to access the ap-
plication’, ‘I ran into technical problems’, ‘It requires expert help’, ‘The response 
time in the interaction is slow’. 
 

 
Graph 1. Histograms of total scores on the two tools. 

 
Graph 1 shows the histograms of the total scores for each tool. It shows that, 
from the 105 score onwards, there are more ratings for OVA than for CaTool, 
while the opposite goes for scores under 105. According to their comments, re-
spondants support the questionnaire results: they consider these tools to be easy, 
useful and innovative. The negative aspects were mainly attributed to technical 
issues: Internet access, slow server or browser limitations in the beta version. 
 

Table 2. Mean Contrast 
 Levene’s test for 

equal variances 
T-test for equality of means 

F Sig. t df Sig. (bilateral) Mean Difference 

Total Scores 2.510 .115 -2.507 162 .013 -5.42679
Total Usability (direct) .008 .927 -2.072 162 .040 -.99107
Total Usability (indi-
rect) 

.150 .699 -3.249 162 .001 -3.90000

Total Satisfaction 
 (direct) 

.518 .473 -.500 162 .618 -.42262

Total Satisfaction  
(indirect) 

.000 .994 -.408 162 .684 -.11310
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5. Discussion and conclusions 
The potential of the video digitalizing process has been foreseen for a long time, 
along with new teaching processes at universities (Aguaded & Macías, 2008: 687), 
except that nowadays we look forward to even further possibilities that go beyond  
past predictions. Socialization and distribution of information, free access to 
premium content, networks and learning communities to share and generate new 
ways of learning, the technological development of the Internet (augmented reali-
ty, mobile technology, wearable, network capacity, etc.) are forcing universities to 
respond to new challenges. MOOC platforms are not immune to these changes, 
and will soon incorporate experiences and developments in the area of collective 
multimedia annotations. Innovations find in these massive platforms an ideal set-
ting for developing, testing and experimenting with educational research. Certain-
ly, we consider this new environment as an ideal setting for conducting new ex-
periments, studies and educational projects such as the one put forward here. 
The present project has shown that collective multimedia annotations are gener-
ally highly-rated by students when they are easy to use (as observed in the 
aforementioned mean differences), and when displaying certain features that are 
fashionable amongst the young. For instance, features related to mobility, social 
networks, collective interaction and broadcast of shared meanings, as could be 
observed in the best rated features and in the open essay answers when the two 
tools were compared. These features were added to the new Open Video Annota-
tion (OVA) tool, which aims to be in line with university students’ symbolic and 
communicative competence. Students should be therefore more critical and pre-
pared for what Castell (2012: 23-24) defines as mass self-communication. He 
considers this to be vital in symbolic construction, as it mainly depends on «the 
created frameworks, i.e. the fact that the transformation of the communication 
environment directly affects the way in which meaning is constructed». We believe 
that collective multimedia annotation has many educational possibilities in uni-
versity teaching. Some of these possibilities go beyond the existing format, reach-
ing the aforementioned ‘created framework’ nowadays represented by MOOC.  
Their application and research can be interesting in further educational settings 
beyond those  studied in this project, such as: a) Blended learning models cur-
rently developed at universities, which use materials and resources to support 
teaching; b) Learning objects with multimedia annotations and semantic web 
(García-Barriocanal, Sicilia, Sánchez-Alonso & Lytras, 2011); c) Supervision dur-
ing the Practicum (Miller & Carney, 2009) with ePortfolios (electronic portfolios), 
filled with multimedia proof of learning and where the meanings given to annota-
tions can be shared. d. Dissemination of scientific knowledge, as suggested by 
Vázquez-Cano (2013: 90), by combining the written format with the video-article 
and the scientific pill. Such combination would provide scientific production with 
more visibility, broadcast and flow of exchange. All the above contexts and expe-
riences are innovative and consistent with the practice that we wish to widely im-
plement in universities, thus representing a strong leadership in the knowledge 
society. 
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Support and notes 
1 The collaborative project was entitled Open Video Annotation Project (2012-2014) 
(http://goo.gl/51W37d) and was made possible through the joint funding of institutions 
such as: Talentia scholarships and Gtea Group (http://gtea.uma.es) PAI SEJ-462 Anda-
lusian Regional Government, University of Malaga and Center for Hellenic Studies -CHS- 
(Harvard University) (http://chs.harvard.edu (09-07-2014). 
2 YouTube Statistics (http://goo.gl/AlYrCL) (09-07-2014). 
3 International Workshop on Multimedia Annotations ‘iAnnote14’, San Francisco, Cali-
fornia (USA), April 3-6, 2014 http://iannotate.org (09-07-2014). 
4 Open Source Platform http://github.com. 
5 The first course using OVA was ‘Poetry in America: Whitman’, in edX Harvard Universi-
ty http://goo.gl/I9bupN (09-07-2014). 
6 OVA Tool (http://openvideoannotation.org) (09-07-2014). 
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