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Abstract: Summary: The progressive digitalization of our society has also transformed the online training. The new platforms
offer more features, favour a tailored education and are compatible with the working life of the student. From the servers it is
possible to measure the rate of interaction and the student’s dropout rates. For this reason, the phenomenon of Big Data requires
a rethinking of the concept of reputation based on three ideas: transparency, trust and digital identity of the educational
organization. This article analyzes the case of the School of Communication at the Istmo University (UNIS) in Guatemala. The
use of Blackboard platform improved learning and interaction in those students. It is confirmed that the e-learning platform
known as Blackboard facilitates learning and teacher-student interaction. This tool collects and updates data throughout the
process, so that the educational organization can monitor the degree of interaction and student dropout.
Keywords: Learning Platforms, Big Data, Corporate Reputation, Digital Identity, Transparency, Visibility

1. Introduction
The Information Age [1] [2] and the "virtual world", called
Cyberspace [3], gives a decisive direction to the Knowledge
society [4]. Educational organizations can make use of the
challenges of transparency, trust and digital identity that the
online market [5] in order to establish new standards.
Nowadays, learning platforms are capable of measuring the
dropout rate and student interaction. From these data, others
can be derived, that can be very useful for the institutions
because all the information is collected on servers and can be
analysed algorithmically. This capability is called also Big
Data.
At the same time, the Internet user in the knowledge society
processes the network information selectively and critically.
Some authors emphasize negative aspects of this
superabundance of information known as "infoxication" [6]
because the subject has a limited capacity to process them [7].
This situation particularly affects the world of online training.
The emergence of other communication channels and the
huge amount of data has changed the nature of their

relationship [8]. This phenomenon occurs when there is
confidence in the sources and prestige of the institution
providing enrichment that is a result of online participation
and diversity of content.
Moreover, digital readers and aggregators have also
increased, making access to online content more effective [9].
Therefore, new higher education business models are arising
that are more efficient, with a greater ability to segment and
innovate, with new tools and software applications that
support a high degree of interaction across the Internet.
In this context, the online channel adds a new dimension to
the concept of offline reputation, because it creates social
feedback that is carried out thanks to the rating of content
made through contributions, opinions and interactions of
students. The reputation management of a higher education
institution online is related to the management of information.
In this information management process, we wanted to
focus on three terms attached to the concept of reputation:
transparency or visibility, trust and digital identity.
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2. Transparency
Some authors [10] [11] [12] [13] [14] consider visibility as
a decisive factor in corporate reputation. MOOCs -Massive
Online Open Courses- are an example of search reputation
built in this way.
In the current context, visibility is synonymous with
transparency and accessibility of this open source content:
Open Access, this has become an essential requirement for the
educational world if it wants to keep up a process of
continuous transformation.
The online channel provides more visibility than offline.
Online, it is more difficult to hide information and it is easier
to build it up from a proactive attitude. Anyone can easily
access the history of actions and views on a subject matter and
check by themselves if what the organisation is saying is true
or false. Forums are an example of this reality.
Reputation in online media, in a certain way, becomes more
reliable, more grounded in reality and therefore more difficult
to be distorted or manipulated [15]. These authors concluded
that reputation can be regarded as the most reliable indicator
of a service company's capabilities, such as universities, which
seek to satisfy students considering and treating them as
customers.
One of the ways of achieving a better reputation is by
intensifying the interaction on the Internet, not only spreading
the institution’s information and sharing it in a corporate way
on the website home itself, but, in the case of higher education,
making learning platforms a paradigm of interaction and
self-presentation of the institution.
The Two-way symmetrical communication theory supports
this position [16]. Collaborative learning techniques, favoured
in the platforms of online higher education training, intensify
the interaction between students and also with the network in a
maximally collaboratively way, improving the academic
reputation of the educational institution.
In contrast, the educational institution that is not sufficiently
visible, whose online programmes are not developed; or has
less presence on the Internet, will hardly be found, its SEO
will be affected and therefore, not being found online
(findability), it will not exist (for the users) in the offline world.
This is the big problem with some renowned universities.
They ignore or are unaware of that most of the 300,000 new
jobs that the digital economy will generate in the coming years
will be linked to online education and aligned with scientific
advances related to knowledge of the brain and its relationship
with learning. Future professionals will focus on emerging
areas, such as improving school performance, attention to the
diversity of students, research and educational consultancy for
principals and teachers.

3. Teacher-Student and Trust in the
Online Training
The second factor that builds reputation, apart from
transparency and visibility is trust. It is considered as a belief,
feeling or an expectation that somebody gets through an

exchange of experiences or the intentionality from somebody
[17]. Confidence can be affected by variables such as
uncertainty, vulnerability and dependency. Confidence is built
by little actions that require some commitments between them.
If the established actions are reciprocal, trust increases, if not,
it decreases.
If a student has lost trust, they will look for information in
alternative sources, not the provided official or traditional
source, but others, such as forums or informal exchange
websites.
Former students who have had direct experiences with these
institutions have a high level of trust, as opposed to those who
haven’t had any direct contact with the institutions. For this
reason, there is a strong relationship between reputation, trust
and educative behaviour.
Academic honesty has a direct impact on the student’s
confidence and this directly impacts their behaviour and
educative response.

4. Digital Identity
With the arrival of the Internet (WEB 2.0), there is an
abundance of personal data circulating on the web. This
promotes the creation of new personal identities that may or
may not coincide with the analogue identity. The Internet has
offered a wide range of new tools for content creation
changing the traditional conditions in identity management
[18]. It is therefore very important to have a clear
communication strategy and interaction with the student.
Educational organisations are building their identity. This can
be seen as "complex social construction that is both personal
and social, and consists in part of: who we think we are, how
we want others to perceive us and how they actually perceive
us” [19]. According to these authors, the most important in
online media is the image shown to others. From this
definition we can see that actually building digital identity can
become part of and enrich the offline identity.
This scenario raises new needs in the way each
institution can and must manage their identity. On the one
hand it is necessary to control this massive flow of
information and consequent exposure of personal and
corporate data, which requires an increasing digital literacy
to be able to manage it [20].
For businesses, educational institutions and individuals, the
parameters that we have to contemplate in building this digital
identity are very similar. However, the fact of belonging to a
"network society" [21] does not mean that we have to convey
the corporate message through all channels it offers, but quite
the opposite: it is rather to know the means or tools, to choose
between them and from there, build a digital identity that
conforms with the culture and does not ignore the basic laws
of reputation on the Internet: transparency and consistency.
First it is necessary to clearly identify the institution that
should be able to define, maintain and project onto the rest of
the people and the scientific community, an institution should
itself be able to define and communicate its educational
structures of production and dissemination of knowledge [22].
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Secondly, the user or student must know how the digital
identity is constructed, assuming the responsibility to take part
in its construction. Finally, the degree of security of the
applications that are used in the management and interaction
produced in the online education platform and social networks
can influence aspects related to privacy [23].
In addition, a digital identity that is well maintained
throughout the process of educational interaction, which is
articulated and is consistent with the analogue identity, leads
to a more active life therefore also a stronger corporate
identity.
Nowadays it is very easy to find, albeit in a fragmentary
way, not only data but also activities of any organization on
the internet. The digital identity is formed by putting together
these fragments and the educational institution must be at all
times leading the control of its brand. The fact that we can
measure the reputation in a quantitative way through scores or
rankings thanks to the intervention of the students themselves
and their responses or assessments, helps the institution to
make decisions for continuous improvement.

5. Student as Subscribers
Having reached this point, it is easy to conclude that
students are the stakeholders, the agents of the change in the
educational environment and that also they act not only as
revenue generators, but as producers of messages and
subscribers. The danger would be to reduce the concept of
corporate reputation to a negative comment at a particular
time. The university has to stop and analyse or investigate data
over an extended period of time, using the various tools of the
social web, online media, blogs, news sites, specialized
websites, in order to reach consistent conclusions about the
quality of their programmes. In fact, authors like Roberto
Carreras [24] argue that online reputation is not made only
from recommendations of former students and reviews or
comments online, but rather resides in the ability of the
university or educational institution to monitor and manage
their presence online, responding with agility in forums, on
their suggestion box and on social networks.
Informal interaction also known as WOM -Word of Mouthis very difficult to measure because it is apparently intangible.
However, thanks to a new form of communication called
eWom or electronic WOM - positive or negative messages that
reflect an individual's online opinion about a product or
company and that may be available for many people - they
could be measured because the feedback is stored on the
network and you can track and measure it [25].
Those institutions that offer low quality programs are
penalized with a negative word of mouth. Moreover, students
who perceive that the institution has a good reputation will be
more motivated to give positive messages WOM than those
who perceive a bad reputation. This idea is supported by
Sundaram, Mitra and Webster (1998) [26] who found different
reasons that led a subject to generate the WOM: "altruism,
product involvement, self enhancement and to help the
company". The educational environment, by its own nature, is
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the ideal context to generate this culture. Mee-Shew Cheung
(2007) [27] added new motivational factors: "altruism
motivation, motivation retaliate, compensation motivation and
negotiation motivation". In fact, this information generated
between users or students can be more influential than
ordinary advertising itself. This impact also grows rapidly
with digital media [28] [29].

6. The Case of Faculty of Communication
at the Universidad Del Istmo
The Universidad del Istmo (UNIS) launched in Guatemala
in 1996, grew out of the Women 's Institute of Advanced
Studies (IFES) to become a college approved as such by the
Council of Private Higher Education in September 1997
(CEPS). In 1998 the Faculty of Economics was started along
with the Business Administration and Architecture and Design
Faculties; in 2001 the Faculty of Law was launched; in 2004
the Faculty of Communication and in 2005 the Faculties of
Education and Engineering. The University has been
conceived as a link bridge, "isthmus" that combines scientific
research, professional practice and civil society. This line is
important, because if it is used with technology it can open the
door to global and international faculty members
For this reason, the School of Communication uses the
Blackboard platform. This is one of the tools used by
university professors all over the world. It is built and
designed to present a unique educational experience in the
best possible way. Blackboard is a leader in the field of
e-learning solutions in response to the needs of 72% of the 200
largest universities in the world. According to the report
Edutechnica.com 2015, Blackboard, Moodle and Canvas are
the three most popular systems of higher education [30].
Blackboard system has recently announced an experimental
improvement called "Ultra", which promises a number of
improvements in editing and multimedia services. This
platform is especially interesting as a tool update for data and
data collection, and stands out for its analytical functions,
from which the institution can gain a clearer idea of the
evolution of the subject as well as the reasons for abandoning
or, in its case, students’ retention [31].
The demographic decline, changes in lifestyles and
geographical mobility which people and their families are
affected by throughout their life cycle, forces universities to
design programs that can be studied online not only at
postgraduate but also at degree level. According to a study by
The Learning House (Online College Students:
Comprehensive Data on Demands and Preferences) the range
of students between 18 and 24 who are in this type of
education has grown from 25% to 34%, The decline of the
current job market, and full time job offers, and the high rates
of short term contracts favors continuous formation and a
series of learning habits that the previous generation does not
have. Moreover, regarding completion of studies, the rates of
attendance and online studies are increasingly more similar
according to WICHE of Educational Technologies (WCET).
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In the case of Audio-visual Communication Degree and
Journalism Degree, in which one of the author of this article
taught the subject of Sociology of Communication during the
2013-2014 year, this situation was evident: 20%: of the
students were older than the age corresponding to the year in
which they were. The reason is that this degree was being
taken as a follow on for a previous one while they were
finding a stable job.
These young people, future professionals of public opinion,
were also facing daily, extreme situations in their own country
of Guatemala, which is one of the poorest in the world. Their
professional activity makes them into agents of development,
promoting the strengthening of civic values and helping the
most vulnerable in the population.
A total of twelve students of Audio-visual Communication
and Journalism attended 9 classes weekly. The initial
dynamics consisted of lectures followed by videoconference,
animated power point tutorials with audio and participation in
forums. The subject was growing in intensity and interaction
thanks to the intervention of professionals and international
experts in certain areas and conflicts. The learning
methodology on conducting online news, was done in real
time, being corrected by the rest of students with their
teacher´s feedback and finally in the oral presentation of
students through the platform being valued by other students
of the International University of Catalonia and their own
professor.
One factor to measure the success of an online platform is to
determine the completion or dropout rates of a subject [32]. In
the case of the students of the faculty of Communication at the
Universidad of Istmo this rate was 5% because there was an
evaluation system that included the attendance and
participation as recommended and also was compulsory for
the final evaluation.
Another key factor to be measured in any program is the
information obtained for the institution from the student’s own
learning. In the last decade, almost all higher education
institutions have built learning management platforms (LMS,
Learning Management Systems) as part of their virtual
campus.
Although the objective of these platforms is to improve
performance and effectiveness in the teaching process given
by the teacher, it is also considered a great support in the
development and better utilization of the subjects by the
student. It can also provide a lot of useful information for the
institution as it can trace when the students use its resources.
The log files from web servers can store various data on user
activity, for example, the time students spent doing a certain
task - in the case of these students, each spent an average of 35
minutes for each task how they make use of time during the
interactions that the student has carried out -which was 95%
thanks to the interaction catalysed by the forums- the number
of times the student is connected to the platform to carry out
the assigned tasks, an average of twice per week including the
day of weekly class. In summary, this information is highly
relevant to the institution and teacher in its final evaluation.
Unlike traditional teaching methods, which require direct

observation or a video recording, this data can be easily
obtained from the records of servers and is not intrusive: they
include analysis of the data hosted on the LMS [33], the
identifying patterns [34] and the assessment of student activity
within the platform for identifying learning styles [35] among
others. They also allow for the visualization of learning in
learning curves, which represent improvements in learning a
skill or ability of the student versus the number of
opportunities to train this skill or ability [36].
Another major advantage of a learning management
platform is that it virtually facilitates interactions between
students in the forums as well as the teacher. These
interactions are an important source of information and
evaluation. In addition, they help to discover patterns of
student behavior and organization, modelling informal
interactions as a social network [37]. This is another
development point for the future in order to form responsible
and ethical behavior in the online media. Truthfulness, respect
for privacy and the protection of vulnerable sources are some
of the issues that are of most concern in academic journalism
forums. Using techniques of social network analysis, it is
possible to discover characteristics of local and global users
on the network. For example, the discovery of which students
occupy the central positions, to what extent interactions with
other students facilitate learning, or what is the degree of
cohesion within a course.
Moreover, it is very interesting to focus on the generated
content. The interactions of students usually take place in the
form of written text, which is stored on servers for further
analysis. This text can be analysed algorithmically using
techniques of natural language processing and integrating the
results within their own platforms or educational environments.
There are numerous works focused on making personalized
e-learning tools by incorporating recommendations, corrective
actions or automatic resolution of questions by analyzing the
contents generated by the student [38]. In addition, you can
identify student questions intelligently [39]. These same
techniques can also be used to assess students beyond multiple
choice answers. In general, you can perform these assessments
when it comes to short answers with simple grammatical
constructions [40]. Finally, another interesting application of
natural language processing refers to the classification of texts
in general, and analysis of the feelings or attitude of the
individual student. This "sentiment analysis" is the detection
and classification of texts in response to a kind of attitude,
positive or negative in its simplest form, towards the subject of
the text [41]. This may be interesting in order to evaluate not
only the responses of students' knowledge, but shared
comments in discussion forums. In particular, it is about to
analyse the positive or negative attitudes about some aspect or
all the matter and in regard to certain tools or tests.
Looking to the future work of the student is not only
important to stress the professionalizing nature of academic
studies but also its focus on character formation and
decision-making [42]. William Symonds from the Global
Pathways Institute claims that this issue is a central reality
because many of our students lack the necessary information
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to make decisions. The result is that they waste time
"wandering through the system" closer to the
underemployment epidemic (National Career Development
Association conference).
In this sense, the growth of online education has changed
the way of providing individual training. The highly
customized nature of the process and the incorporation of
various professionals (developer, multimedia designer, coach,
editor) make these programmes very popular and easily
assessable. The design of some tools like UDOIT (Universal
Design Online Content Inspection Tool) and another one
created by University of Illinois Quality Online Courses
Initiative) show that the trend is the self-declaration of
academic institutions that seek to identify the best "leaders"
and educators in their programmes [43].
All aspects are the subject of future research because of
their complexity and interest, and will be utilised not only for
the academy but throughout the process of continuous
improvement of the institution and academic training of
students [44] [45].

7. Conclusions
The demographic decline, geographic mobility and
employment contraction have favoured all over the world an
increase of the online training in students between 18 and 24
years old. Strong competition among educational institutions, in
the context of a global market, makes it even more necessary to
build reputation in an environment of tremendous wealth of
information generated by the new reality of Big Data.
In the analysed case, 12 Audio-visual communication and 9
Journalist students from the University of Istmo (Guatemala), it
is confirmed that the E-learning platform known as Blackboard
optimally facilitates learning and teacher-student interaction.
This tool collects and updates data throughout the process, so
that the educational organization can monitor the degree of
interaction and student dropout. Along with this, this interaction
is the way that the reputation is constructed from a triple
perspective: transparency, trust and digital identity.
Transparency is usually achieved by intensifying the
presence on the internet through MOOC and through open
contents called Open Access. These new services rise from the
student perspective who are also referred to as customers. In the
case of the University of Istmo the correct forum management
and consultations made transparency easy for the institution
because the students did not have to resort to external sources of
learning.
Moreover, trust, which was closely linked to transparency, is
also directly related to academic honesty and resulted in a
pro-active student behaviour and low dropout rate in this case:
5%.
Finally, the right construction of the online digital identity
favoured the offline university prestige. These students
become stakeholders, agents of change in the educational
environment through the emission of certain messages and
opinions that became extra recommendations for future
students. The non-formal interaction known as WoM (Word of
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Mouth) became an intangible of enormous importance in
building a good reputation.

References
[1]

Machlup, F. The production and distribution of knowledge in
the United States. Vol. 278. Princeton university press, 1962.

[2]

Masuda, Y. The Information Society as Post-Industrial Society,
Eds. World Future Society, 1981.

[3]

Gibson, W. Neuromancer, Eds. Bloomfield Phantasia Press
Edition, 1986.

[4]

Drucker, P. F. The Age of Discontinuity, no. 431, pp. 15-34, 1969.

[5]

Gates, B. Business @ the Speed of Thought: Succeeding in the
Digital Economy, Eds. Collins Hemingway, Goodreads Author,
1999.

[6]

Benito ‐ Ruiz, E. Infoxication 2.0, in Thomas, M., Ed.
Handbook of Research: Web 2.0 and Second Language
Learning, Pennsylvania: IGI-InfoSci, pp: 60-79, 2009.

[7]

Area, M. Pessoa, T. De lo sólido a lo líquido: las nuevas
alfabetizaciones ante los cambios culturales de la Web 2.0, in
Comunicar, Vol. XIX, no. 38. pp. 13-20, 2010.

[8]

Barnett, M. Corporate reputation: the definitional landscape, in
Corporate Reputation Review, Vol. IX, 2006.

[9]

Anderson, P. What is Web 2.0? Ideas, technologies and
implications for education, JISC Technology and Standards
Watch,
Available
online
at:
http://www.jisc.ac.uk/media/documents/techwatch/tsw0701b.p
df [last accessed: 10th January 2016]

[10] Fombrun, C and M. Shanley. Whats in a Name? Reputation
Building and Corporate Strategy, in Academy of Management
Journal, Vol. XXXIII, pp: 233 – 258, 1990.
[11] Wartick, S. L. The relationship between intense media
exposure and change in corporate reputation, in Business &
Society, Vol. 31, nº. 1, pp. 33-49, 1992.
[12] Deephouse, D. L. Media reputation as a strategic resource: An
integration of mass communication and resource-based
theories, in Journal of Management, Vol. XXVI, no. 6, pp.
1091-1112, 2000.
[13] Fombrun, C. J and Van Riel, C. B. Fame and fortune, Ft Press,
2004.
[14] Capriotti, P. Branding Corporativo. Fundamentos para la
gestión estratégica de la identidad corporativa, Eds. Santiago:
Libros de la empresa, 2009.
[15] Nguyen, N and LeBlanc, G. Image and reputation of higher
education institutions in students’ retention decisions, in
International Journal of Educational Management, Vol. XV, no.
6, pp. 303-311, 2001.
[16] Grunig, J and Hunt, T. Dirección de Relaciones Públicas, Eds.
Barcelona: Gestión 2000, pp. 106, 2000.
[17] García Campos, J. M. Internet, alguien nos sigue, available
online at:
http://www.lavanguardia.com/estilos-de-vida/20120608/54308
738272/internet-alguien-nos-sigue.html#ixzz2LiEUs400 [last
accessed: 21th February 2016].

6

Consuelo León Llorente and Marta Matias Roca: Big Data, Online Reputation and Knowledge
Management in Higher Education Online

[18] Zhao, S. Cyber-gathering places and online-embedded
relationships, in Paper presented at the annual meetings of the
eastern sociological society in Boston, 2006.
[19] Roberts, B. W. Wood, D. Smith, JL. Evaluating five-factor
theory and social investment perspectives on personality trait
development, Journal of Research in Personality, Vol XXXIX,
pp. 166–184, 2005.
[20] Giones-Valls, A. and Serrat-Brustenga, M. La gestión de la
identidad digital: una nueva habilidad informacional y digital,
in BID: Textos universitaris de biblioteconomia i documentació,
June,
no.
24,
available
at
http://www.ub.edu/bid/24/giones2.htm [last accessed: 21th
February 2016].
[21] Castells, M. La revolución de la tecnología de la información,
in: La societat xarxa, Eds. UOC: Barcelona, pp. 61–113, 2003.
[22] Lara, T. El papel de la Universidad en la construcción de su
identidad digital, in Cultura digital y prácticas creativas en
educación, Revista de Universidad y Sociedad del
Conocimiento (RUSC), Vol. VI, no. 1, Eds. Barcelona: UOC,
2009.
[23] Perez Subias, M. Identidad digital, Telos: Cuadernos de
comunicación e innovación, no. 9, pp. 54-58.
[24] Carreras, R. Lo que no es y podría ser la reputación online,
available online at:
http://robertocarreras.es/lo-que-no-es-y-podria-ser-la-reputaci
on-online, pdf [last accessed: 20th December 2012]
[25] Guillermo, A. Internet convierte el boca-oreja en el eWom una
poderosa herramienta de marketing, in Revista Computing
eBusiness, pp. 28, 2006.
[26] Sundaram, DS. Mitra, K and Webster, C. Word-Of-Mouth
Communications: a Motivational Analysis, in NA - Advances
in Consumer Research, Vol. 25, eds. Joseph W. Alba & J.
Wesley Hutchinson, Provo, UT: Association for Consumer
Research, pp: 527-531, 1998.
[27] Cheung, M. Anitsal, M and Anitsal, I. Revisiting
word-of-mouth communications: A cross-national exploration,
in Journal of Marketing Theory and Practice, 14, pp. 235–279,
2007.
[28] López Pérez, M and Sicilia Piñero, M. The impact of e-wom.
Advances in Advertising Research, Vol. II, pp. 217-232,
2012.
[29] Gupta, P and Harris, J. How e-WOM recommendations
influence product consideration and quality of choice: A
motivation to process information perspective, in Journal of
Business Research, 2009.
[30] LMS Data, Spring Updates - Edutechnica.com, 2015.
[31] Best Colleges: Online Learning Survey: Online Student Needs,
Preferences and Expectations. 2015, available online at:
http://www.BestColleges.com.
[32] Kotsiantis, S. Patriarcheas, K and Xenos, M. A combinational

incremental ensemble of classifiers as a technique for
predicting students’ performance in distance education.
Knowledge-Based Systems, vol. XXIII, Iss. 6, pp. 529–535,
2010.
[33] Mazza, R and Milani, C. Exploring usage analysis in learning
systems: Gaining insights from visualisations. Workshop on
Usage analysis in learning systems. at 12th International
Conference on Artificial Intelligence in Education, pp. 1-6,
Nueva York, 2005.
[34] Talavera, T and Gaudioso, E. Mining student data to
characterize similar behaviour groups in unstructured
collaboration spaces, Proc. 16th European Conf. Artificial
Intelligence (ECAI), 2004.
[35] Mor, E and Minguillon, J. E-learning personalization based on
itineraries and long-term navigational behaviour, Proceedings
of the 13th International World Wide Web Conference, New
York, 2004.
[36] Ritter, S. Anderson, J. R. Koedinger K. R. Corbett, A.
Cognitive Tutor: Applied research in mathematics education, in
Psychological Bulletin & Review, vol. XIV, Iss. 2, pp. 249-255,
2007.
[37] Reffay, C. Chanier, T. Social Network Analysis Used for
Modelling Collaboration in Distance Learning Groups,
Intelligent Tutoring Systems, Lecture Notes in Computer
Science, Vol. 2363, pp 31-40, 2002.
[38] Santos, O. C. Boticario, J. G. Pérez-Marín, D. Extending webbased educational systems with personalised support through
User Centred Designed recommendations along the e-learning
life cycle, in Science of Computer Programming, Doi:
10.1016/j.scico.2013.12.004, 2014.
[39] Song, S. K. Hu, X., Olney, A. Graesser, C. A framework of
synthesizing tutoring conversation capability with web based
distance education courseware,” in Computers & Education,
Vol. XLII, Iss. 4, pp. 375–388, 2004.
[40] Mislevy, R. J. Behrens, J. T. Dicerbo, K. E. Levy, R. Design
and discovery in educational assessment: evidence-centered
design, psychometrics, and educational data mining, in Journal
of Educational Data Mining, Vol. IV, Iss. 1, pp. 11–48, 2012.
[41] Abbasi, A. Chen, H. Salem, A. Sentiment analysis in multiple
languages: Feature selection for opinion classification in Web
forums, ACM Trans. Inform. Syst. 26, 3, Article 12, June 2008.
[42] Cheng, Tung Lai. Towards a new era in open education: from
the “classical” to the “inventive” world of digital openness.
Journal of Educational Research and Studies, 2013.
[43] New Media Consortium, et al. NMC Horizon Report: 2012
Higher Education Edition. Austin, TX: The New Media
Consortium, 2015.
[44] Fain, Paul. Nearing the bottom. Inside Higher Ed, 2014.
[45] Pfeffer, Jeffrey. The human equation: Building profits by
putting people first. Harvard Business Press, 1998.

