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Introduction

Starting from its origins, an important duty of EDEN has been to exchange academic and
professional experience, to promote navigation on the rapidly evolving scene. Research in open,
distance and e-learning is indispensable for development, decision-making and for improving
quality of services. The interest for innovations is increasing as the pace and the extent of changes
are dramatically fast and wide.

EDEN conferences have become major events in Europe with increasing attendance from all other
continents. The Best Research Paper Award was launched in 2008 and it is granted at the EDEN
Annual Conferences as well as at our Research Workshops. The selection process takes place in
collaboration with the Ulrich Bernath Foundation for Research in Open and Distance Learning.

The extended scholarly works of the finalists of the BRPA competition at the EDEN 2016 Annual
Conference in June in Budapest, Hungary (Re-Imagining learning Environments) and the Research
Workshop in October in Oldenburg, Germany (Forging new pathways of research and innovation in
open and distance learning: Reaching from the roots) have been included in this volume.

In the networked society, digital technology has changed many aspects of day-to-day life. Long-
standing societal, business and institutional systems have either lost their relevance or have
transformed beyond recognition. Education does not stand untouched and we observe emerging
and declining paradigms, changing expectations from society, new and emerging types of informal
learning experience and often operating in unsteady environments.

The powerful combination of the ’information age’ and the consequent disruption provides the
impetus to look at new models and approaches for education (e.g. OERs, MOOCs, PLEs, Learning
Analytics). This has taken a fantastical leap into aggregating, curating and co-producing outside the
boundaries of formal learning.

We are set a challenge to understand our learning environments. There are new business models,
policies, different ways to understand the technological influences, new interpretations of the
collaborative and social-networked society: the learning environment, in its widest sense. Present
core questions include the tension between human and machine approaches to learning - raising
the important question of what in education is best done by humans and what by machines? New
knowledge is needed about combining scalability with personalisation, as well as about learning
context and contextualisation.

The social and socio-economic context is more important than ever. Society itself can be understood
as a learning environment, with questions of learners’ connection with the community and the
empowerment of the practitioners.

We thank the authors of this volume, representing seven countries in and outside Europe, for their
committed and high quality contributions, enhancing further the EDEN tradition to acknowledge
scholarly excellence

Dr Andrés Sziics Dr Ulrich Bernath
Secretary General, EDEN Chair, Board of Trustees
Ulrich Bernath Foundation

for Research in Open and Distance Learning

Budapest - Oldenburg, January 2018
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Academics’ Use of Academic Social Networking
Sites: The Case of ResearchGate and
Academia.edu

Hagit Meishar-Tal, Holon Institute of Technology, Learning
Technologies, Efrat Pieterse, West Galilee College, Israel

Introduction

In the past few years, the Internet has seen the advent of academic social-networking
sites (ASNS) such as Academia.edu and ResearchGate. These sites allow users to
upload academic articles, abstracts, and links to published articles; track demand for
their published articles; and engage in professional interaction, discussions, and
exchanges of questions and answers with other users. The sites, used by millions
(Mangan, 2012), constitute a major addition to scientific media.

This study investigates the nature of the use and the perceived utility of the sites for
academics whose professional careers are based on the performance and publication of
studies. In a world that offers numerous and diverse online publishing opportunities
(sites of formal journals, personal sites and blogs, and general social networks such as
Facebook and LinkedIn), the question is what comparative advantage academic
networking sites offer and why faculty members use them. Do these sites fit the
definition of “social network”? And which of their affordances serve their users?

Literature review

In recent years, professional networks that offer information sharing and
communication tools for professional purposes have arisen alongside the general
social networks. The best known of them is LinkedIn (LI), which provides a platform
on which people and businesses communicate for purposes of working relations,
employee search, and career management. Among the additional Academic Social
Networking Sites (ASNS) that have evolved in recent years, two-Academia.edu and
ResearchGate - offer themselves as professional and social networks of researchers,
combining characteristics of social networks with the publication of studies, all
adjusted to the needs and comportment of academic researchers (Ovadia, 2014). They
accommodate customary social-network elements such as the construction of a
personal profile and interactivity with peers along with specific tools for academic
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requisites, such as uploading and tagging of articles and tracking of citations (Jordan,
2015).

ASNS have the potential of revolutionizing the patterns of information publication
and sharing in the academic world. By offering platforms for interrelations among
scholars around the world, they may influence the structure and dynamic of the
research community. Official academic publishing is based on acceptance of articles by
refereed academic journals - either in print or in online academic databases that are
accessible mainly to those who are active in an academic establishment - for which a
fee is usually charged. The time that passes between research and the publication of its
findings in such a journal is lengthy and may exceed one year. Academic social
networks challenge this model and circumvent the hurdles that impede exposure to
the public. What is more, they do so easily and at no charge. They encourage authors
to upload full-text articles that appeared in academic journals, lectures presented at
conferences, and even drafts, and make them accessible to the public (Wilkinson et al.,
2003). They also allow readers to respond to an article or ask the author about it
(Thelwall & Kousha, 2014), thereby encouraging interaction between readers and
researchers.

The literature relates to five main affordances of academic social networks for
researchers:

1. Management of an online persona: In ASNS, in addition to basic personal
details, the researcher may present his or her professional experience, ideas,
and capabilities, including the number of citations and downloads of his or her
articles, thereby cultivating an online identity and promoting his or her
professional reputation (Barbour & Marshall, 2012).

2. Diffusion of studies: The platform provides a place where account holders can
upload articles to the cybersphere. In this manner, knowledge about a new
article rapidly reaches the community that takes an interest in its topic and,
accordingly, may be read (Espinoza Vasquez & Caicedo Bastidas, 2015).

3. Collaboration: The ability of ASNS to bridge distances encourages cross-
disciplinary and cross-border collaborations. Some scholars argue that
academic social networks replicate, and in certain cases even improve, the
experience of social activity at a conference by helping to create and expand
researchers’ professional networks (Kelly, 2013). The two networks discussed
in this study provide tools (e-mail and internal messaging systems) for direct

2
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communication and presentation of details for the establishment of personal
relations among researchers.

4. Information management: Veletsianos (2013) suggests that ASNS serve as a
source for the collection and organization of personal academic information
including ideas, drafts, and anything else that a researcher on the network
gleans from articles, references, and citations.

5. Measurement of impact: Academic impact is measured in terms of the number
of citations of an article and the quality of the journals in which the article
appears. Online academic networks offer additional metrics, such as number of
persons who read or download an article (Gruzd, Staves, & Wilk, 2011).

Employing the uses and gratifications theory to analyze the use of web sites and
social networks

The uses and gratifications theory, an outgrowth of leisure-culture and mass-media
studies, posits that media consumers are autonomous and active agents who base their
consumption media decisions on a range of personal considerations and cognitive,
affective, and social needs. The theory offers a contrast to the critical perspective,
which sees media consumers as passive agents who are prone to media manipulations
and influences (Rubin, 2002; Katz et al., 1974). It identifies five major types of needs to
which media respond:

1. Cognitive needs, including consumption of information and knowledge.
2. Affective needs, including excitation, enjoyment, and pleasure.

3. Social needs, including creating a sense of group belonging, influencing and
contributing to others, etc.

4. Individual needs, including the response to personal needs, self-promotion,
personal gain, and enhancement of personal confidence.

5. Escapist needs, i.e., using the technology to flee from reality and create an
alternative virtual and imagined reality.

The uses and gratifications theory helps to understand the behaviour of those who visit
user-generated content sites such as YouTube, Wikipedia, and social networks.
Research on users’ behaviour in these environments divides the use of the sites into
three types: consumption of information, participation in social interaction, and
creation of information (Shao, 2009). According to Stafford, Stafford and Schkade
(2004), the singular characteristic of the gratifications and users that typify recourse to
the Internet, as opposed to the use of television and other traditional media, is the
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centrality and the interactive characteristics of the social gratification. Studies on the
uses and gratifications of participants in social networks reinforce this point; they
repeatedly stress the centrality of the gratification created by communicating with
friends, establishing relations with existing friends, and finding old or new friends
(Raacke & Bonds-Raacke, 2008; Park, Kee, & Valenzuela, 2009). Seidman (2013) notes
the centrality of the social calculus as a motive for the use of social networks. The
social element, he says, relates more to the need for a sense of belonging than to the
need for interaction. Other research, among students who use Facebook groups,
indicate that one of the gratifications derived from the use of FB is self-promotion and
the acquisition of social status (Park, Kee, & Valenzuela, 2009; Ellison, Vitak, Gray, &
Lampe, 2014). Additional studies that look into the gratifications that people seek
when they use social networks specify the need for ego-bolstering as a principal one
Another gratification that typifies the use of social networks is “killing time” and
escapism (Quan-Haase & Young, 2010).

This study attempts to explain the potential of academic Web sites and create a profile
of their use. Given the scanty attention that empirical research has devoted to ASNS to
date, this study may enhance our understanding of the allure of these sites and
academics’ motives for using them. We emphasize two questions in particular: Which
motive, the social or the personal, is stronger in using ASNS, and to what extent do
users refer to ASNS in ways that are familiar and known in reference to social
networks?

Research methods and tools

The research was design to investigate what are the reasons for using ASNS by
academics. The following operative questions were stated:

1. What are the characteristics of academics’ use of ASNS?
2. What main gratifications do academics obtain by using ASNS?
3. What is the relation between frequency of use and nature of use of ASNS?

This is a quantitative study, based on a survey among faculty members at three
different academic institutions in Israel — two colleges and one university. For the
purposes of the study, a dedicated questionnaire was constructed, composed of three
main sections: Users’ demographic characteristics, characteristics of the use of
academic networks and motivations for use.
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The questionnaires were sent to all faculty members at three institutions. Eighty-one
faculty members responded - 57% men and 43% women. They were fifty years old on
average (SD =10.3), ranging in age from twenty-nine to seventy-two. The rate of
participant ownership of an account on social-networking sites and academic-
networking sites is shown in Figure 1.

100%
80%

60%
40%
20% I
0% I
FB RG LI AE W

Figure 1. Rate of Account Ownership on Social-Networking Sites

Some 75% of respondents have at least one account with one of the two academic-
networks chosen for this study (RG/AE); 25% have accounts with both. The preferred
academic network among Israeli academics is ResearchGate, with which more than
65% have an account. The percent of those with an account on RG approximates that
of those who have a presence on FB - 67%. Only 37% have an account with AE, 56%
have an account with LI, and only 14% have one with TW.

Findings
q1. What are the characteristics of academics’ use of ASNS?
Longevity of use

About 42% of those who have accounts with ASNS (N = 59) have had them for more
than two years. Some 30% subscribed approximately two years ago, 13% joined the
networks in the previous year, and 13% did so the previous half-year.

Frequency of visits to ASNS

Some 38% of those who have accounts with ASNS (N = 60) visit the sites infrequently,
20% do so once per month, 27% visit approximately once per week, and 15% do so

almost every day.
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Nature of use

To examine the way academics use ASNS, the participants were shown a list of
possible modes of activity on each of the two academic networks. The list was
composed of six items aggregated into three variables, two items per variable
(information consumption, information sharing and diffusion, and interaction with
other users). The participants were asked to rank the extent to which they engage in
these activities on a five-level Likert scale (1 = not at all; 5= to a very great extent).
Table 1 presents the findings.

Table 1: Use of ASNS

Mean S.D.
Information consumption  2.48 1.1
Information sharing 2.02 1.00
Interaction 1.82 1.00

The table shows that the most common form of activity is information consumption
(M =248, SD =1.11), followed by information sharing (M =2.02, SD =1.00) and
interaction (M = 1.82, SD = 1.00). To refute the null hypothesis, an Anova test with
repeat measurements was performed, yielding a significant difference among the three
groups (F(2, 57) =.71 p < 0.001). The reason for the difference is that the information
consumption use is significantly more common than the information sharing and
diffusion and interaction uses.

g2. What main gratifications do academics obtain by using ASNS (acquisition of
information and knowledge; enjoyment; group belonging; self-promotion;
escapism)?

To answer this question, the participants were presented with twenty-six possible
motives for ASNS use. The motives were derived from the uses and gratifications
theory and adjusted to the context of social-network use. The participants were asked
to rank the extent of their identification with each motive on a five-level Likert scale
(I =not all; 5=very much). The factor analysis detected five main groups of
gratifications: ~ Self-promotion and ego-bolstering (a=.964), Acquisition of
professional knowledge (a =.941), Belonging to professional community (o =.889),
Interaction with professional peers (a = .905), Escapism (a = .945).
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Figure 2. Presents the ranking of the uses and gratifications obtained from ASNS

To check for the presence of significant differences among the four principal motives
(self-promotion, acquisition of professional knowledge, belonging to an information
community, and interaction with others), an Anova test with repeat measurements
was performed among the four complex indicators (the mean of the statements in each
factor). The findings show significant differences among the various kinds of
gratification and, specifically, that interaction with professionals is a significantly less
important gratification than self-promotion and ego-bolstering and belonging to a peer
community.

q3. What are the relation between frequency of use and nature of use?

A relation was found between frequency of ASNS use and participant’s age. Namely,
the older an academician is, the more frequently he or she uses the network (r = .413,
p < 0.005). A relation was also found between frequency of use and each of the three
types of uses: Information consumption (r=.771, p <0.05), Information sharing
(r =.570, p < 0.05), Interaction (r = .406, p < 0.05).

Conclusions

This study investigates the uses and gratifications that academic faculty members
derive from two academic social-networking sites, Academia.edu and ResearchGate. It
invoked the uses and gratifications theory (Katz, Blumler, & Gurevitch, 1974) as a
point of departure and adjusted this genetic theory, developed in the context of mass-
media consumption, to the specific context of academic networks and their
singularities.
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The study was conducted among a relatively small population from three different
academic institutions on the basis of a voluntary response to an online questionnaire.
It found a difference among these institutions in the extent of use of the various
networks and faculty members’ perception of the gratifications that the networks give
them.

The findings indicate that researchers use ASNS mainly for consumption of
information, slightly less for sharing of information, and very scantily for interaction
with others. This finding itself indicates that academic networks do not function as
other social networks do. In social networks such as Facebook, interaction with others
is the main use (Boyd & Ellison, 2007); academic networks, in contrast, are used
chiefly for information consumption and are perceived more as a database of sorts
than as a place to establish social or professional relations and interact with others.

As for the gratifications that motivate users to visit ASNS, four main ones were found:
self-promotion and ego-bolstering, acquisition of professional knowledge, belonging
to a peer community, and interaction with peers (Park, Kee, & Valenzuela, 2009).
Escapism, a factor that typifies the gratifications that social networks deliver (Quan-
Haase & Young, 2010), proved to be weak if not irrelevant in regard to academic
networks.

The four main gratifications that typify the use of academic networks largely reflect the
uses and gratifications theory but require some adjustment. The original theory
separates emotional factors from personal ones (Katz, Blumler, & Gurevitch, 1974); in
ASNS, self-promotion (personal) and ego bolstering (affective) are inseparable. The
“social” factor, in contrast, is split in two where academic networks are concerned:
belonging to a peer community and interaction with peers are identified as separate
factors. They are different in that peer-group affiliation does not necessarily require
interaction with others and is manifested in unilateral action by the user. Interaction
with others, in contrast, entails user initiative and responsiveness.

The centrality of the self-promotion and ego-bolstering motive stresses the
utilitarianism that drives the use of social networks generally and academic networks
specifically. The creation of social capital and personal advancement by means of
activity on social networks is well known in research on such networks (Ellison, Vitak,
Gray, & Lampe, 2014; Valenzuela, Park, & Kee, 2009). From this standpoint, the
behaviour of users of ASNS shows that they recognize the network as a mechanism for
the creation of social capital and for an attempt to transform it into professional

8



Best of EDEN 2016 Annual Conference, Budapest

capital. In a world where academic faculty members are judged by the number of
works that they publish and the number of citations that the works receive an
instrument that allows them to influence the extent of their exposure and increase the
likelihood of citation delivers much power and utility.

The high score of the consumption of professional academic information gratification
stresses the importance that academics see in having direct and open access to
academic information as argued by Veletsianos and Kimmons (2011).

The separation between the two social gratifications The sense of belonging and
Interaction with professional peers, and the fact that the sense of belonging to a
community of practice was ranked higher strengthen Seidman’s (2013) notice the social
gratification of social networks relates more to the need for a sense of belonging than
to the need for interaction.

The fact that interaction in this environment and academics’ motivation to engage in it
are significantly weaker than the other uses and gratifications could be explained on
the ground that the social potential of ASNS has not yet been fully realized by the
academics because they are so new.
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Pen or Keyboard — An Empirical Study on the
Effects of Technology on Writing Skills

Benedetto Vertecchi, Antonella Poce, Francesco Agrusti,
Maria Rosaria Re, Universita Roma Tre, Italy

Abstract in Italian

Il presente studio, realizzato nell’'ambito del modulo “Metodi e tecniche di
scrittura in educazione” attivo presso I'Universita Roma TRE, parte
dall’assunto in base al quale gli studenti possono sviluppare le loro
capacita di scrittura e pensiero critico grazie a specifiche attivita dedicate
allo scopo. Tali attivita hanno riguardato, in particolare, I'elaborazione di
saggi brevi, effettuati sia a mano, sia su tastiera, per verificare la differenza
nei risultati ottenuti in base alla tecnologia adottata. Lo sviluppo del
pensiero critico ¢ alla base di altre ricerche del Laboratorio di Pedagogia
Sperimentale — Universita Roma TRE (eg. Poce, 2012), dove lo studio di
autori classici in un percorso di apprendimento strutturato ha mostrato
elaborazioni critiche e personali dell’apprendimento. L’obiettivo generale
del modulo nel quale si ¢ realizzata la sperimentazione ¢ identificare un
modello da poter applicare in diversi contesti e situazioni. Meta obiettivi
sono stati identificati nell'opportunita per gli studenti di migliorare il
corretto uso della lingua (grammatica, morfo-sintassi, accuratezza
lessicale, capacita argomentative e sviluppo del pensiero critico e della
creativita al temo stesso). I lavori degli studenti sono stati valutati dai
ricercatori LPS, usando strumenti di valutazione appositamente
sviluppati. I risultati vengono presentati nella versione estesa del
contributo.

State of the art

As stated in the scope of the conference “The social and socio-economic context is
more important than ever. Society itself can be understood as a learning environment,
with questions of learners’ connection with the community and the empowerment of
the practitioners”. This means that certain skills, the so called 21* century skills, must
be prompted and developed. Writing skills are of paramount importance in this
context and, as educators and researchers, we are primarily engaged in understanding
the effect the use of mobile devices has on such abilities.
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The relation between digital tools and writing skills regards different scientific fields,
such as education, neuroscience and sociology. Everyone, teenagers in particular, is
used to communicate through smartphones, tablets or PCs, writing short text
messages. However, in these cases, writing skills are not developed in an efficient and
productive way even if they are practiced every day. International studies and research
highlight a drastic reduction of argumentation capabilities in writing for people who
make too much use of texting.

Research carried out by Drew Cingle and Shyam Sundar (2012) from Penn State
University (USA) has shown that an excessive use of short text messages compromises
grammar accuracy and linguistic skills in high school students. Jennifer Myers (2012)
from Calgary University states that reading on paper and using traditional tools for
writing promote a more creative use of the language; this does not happen with digital
writing. A study by Cambridge Assessment (Suto, 2012) carried out among 633
university teachers states that writing skills have been considered at the top of
university students’ problems.

Even if certain advantages are present due to almost synchronous communication, at
the same time a strong limitation on the potentialities of both written and oral
language use occurs. Crystal (2001) talks of an Internet language made of a mixture of
oral and written speech, which has an impact on learning and on certain skills in
particular.

In 2012, a conference entitled Handwriting in the 21% century? An educational summit
has been organized in Washington (USA). During the summit, it was highlighted that
the obligatory use of keyboard in primary school writing activities generates
problematic issues. In the USA, youngest generations face difficulties when they have
to read handwritten texts. In relation to this, the conference indicated the need to
change this situation and reintroduce handwriting as a necessary activity for the
development of learning, argument and critical thinking skills.

Also neuroscience is interested in the effects of handwriting. Studies in the field
highlight differences in learning among students who use digital tools to write and
students who write by hand (Longcamp et al., 2008, 2011; Spitzer, 2013). Handwriting
influences reading comprehension because it activates different and specific parts of
the brain: handwritten character recognition happens in connection with handwriting
muscle movements, providing, at the same time, visual receptors and memory capacity
(Longcamp etal., 2011). In China, for instance, it has been shown that computer
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writing severely restricted primary school students reading skills. In one of the most
recent reports by OECD, Students, Computers and Learning. Making the Connection
(2015), for the first time, the Organization state that better results in reading are
shown by those pupils who make less intensive use of technology in learning.

Within the above context, this contribution refers to the activity carried out at Roma
Tre University, where a group of students’ writing skills have been tested, taking into
account critical thinking skills levels as a referential criteria. Assignments foresaw the
use of pen or keyboard on different controlled situations. Data and results were
analysed accordingly and compared as described below.

Research design and methodology

The present study carried out within the module Writing Methods and Techniques in
Education, hold out at University Roma TRE - Laboratory of Experimental Pedagogy
(LPS), starts from the assumption that students can develop their writing and critical
thinking skills thanks to specific writing activities. Such activities regard the
elaboration of short essays, both by hand and on computer keyboards, with the aim to
highlight the gap in results. The development of critical thinking skills is at the basis of
other LPS researches (Poce, 2012) where the study of classical authors in a structured
learning path has shown development in the students’ personal and critical elaboration

of knowledge.

The general objective of the module where the experimentation took is to improve
students’” writing skills in different disciplinary and learning contexts. Meta-objectives
have been identified in the opportunity for students to improve also their correct use
of the language (grammar, morpho-syntax, lexicon accuracy), argument skills and to
develop critical thinking and creativity skills as well.

Over the lecturing, students have produced short essays on the topics discussed with
the lecturer. Assignments were marked by LPS researchers, using an ad hoc essay
assessment grid. Short essays written by students were produced in two different ways:
by hand or keyboard. All data have been collected and analysed to highlight the
different results in skills development according to the writing tool employed.

In the following paragraph a description of the assessment tool based on critical
thinking level indicators is given.
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Assessment tool

A short essay is a semi-structured test in which students have to present their ideas
following a given structure. The main purpose of this kind of test is to present a set of
ideas on a given topic following the order that makes most sense to a reader; therefore,
the focus of an essay is its linear and logic structure.

The initial thesis provided in the guidelines, the limited time and space frame and the
attention to the typical essay structure represent close stimuli, which the student must
use in order to organize the development of the proposed topic. In particular, the
guidelines contain a thesis, a series of questions the student has to answer, the sources
and data given to develop and support his/her personal thesis and a predetermined
text length. The presence of these stimuli facilitates the production of more
homogeneous tests and, consequently, an easier use of an essay assessment grid.

Within this project, a specific assessment grid was outlined to evaluate students’
essays. In a short essay, one’s verbal ability is used in a specific way, that is in relation
to the correct use of language and argumentation of a specific topic, and not in a
general way. In this way, the teacher is able to evaluate the students’ critical acquisition
of knowledge and how they use this knowledge in their essays. Moreover, the
acquisition of specialized vocabulary will be clear and immediate. In relation to this,
the essay assessment grid contains a macro-indicator of Basic linguistic skills, thanks to
which the evaluator can assess linguistic form of the text.

As for other macro-indicators, Justification assesses students’ ability to elaborate on
their thesis and to support their arguments, throughout their short essay. An essay is a
specific kind of text that contains all the information readers need to know in the
order in which they need to receive it; the ability to produce written argumentation on
a given topic is paramount to write a good essay.

Relevance is a macro-indicator that analyses text consistency, such as the correct use of
outlines and students’ capability to accurately use given stimuli. Therefore, short essays
involve several different operations: introducing the argument, analysing data, raising
counter arguments, concluding; this indicator assesses the correct text structure.

The Importance macro-indicator assesses the knowledge students use in their essay;
asking students to write an essay on a specific topic is a good way to assess the bulk of
their study.
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Finally, Critical evaluation and New ideas are macro-indicators that analyse students’
critical thinking skills, by assessing personal and critical elaboration of sources, data
and background knowledge with the use of new ideas and solutions associated with the
initial hypothesis and student’s personal thesis.

The macro-indicators presented in the assessment grid have been selected to help
evaluators during the evaluation phase: indicators, descriptors and marks are provided

in detail for an easier use of the grid and to allow a reliable test evaluation.

Table 1:  Assessment grid
Macro-indicators Indicators Descriptors Marks Score
Basic linguistic skills ~ Grammar Accuracy Expression is
(Punctuation, O  rich and original Excellent 5
Spelling, Morpho-syntax, Q  appropriate Very good 4 1-5
Lexicon) O  mainly correct Good 3
Q  not precise Insufficient 2
O  not correct and improper Clearly insufficient 1
Justification Elaboration ability (thesis Elaboration is
definition and elements of O  rich and articulate Excellent 5 1-5
reasoning) O  clearand ordered Very good 4
O  too synthetic Good 3
O  quite consistent Insufficient 2
QO  inconsistent Clearly insufficient 1
Relevance Consistency The outline is 1-5
(the topic under issue is O complete, deep and original Excellent 5
mentioned) O  complete and correct Very good 4
QO  generic Good 3
Q  partial Insufficient 2
O  outofline Clearly insufficient 1
Importance Knowledge of the topic Knowledge is 1-5
(main issues related to the O  critical and deep Excellent 5
topic are mentioned) O  complete Very good 4
QO  appropriate Good 3
Q  superficial Insufficient 2
O  not sufficient Clearly insufficient 1
Critical evaluation Personal and critical Elaboration is 1-5
elaboration of sources and O  critical and well sounded Excellent 5
background O  wide and adequate Very good 4
O  essential and simple Good 3
Q  partial Insufficient 2
Q  contradictory Clearly insufficient 1
New ideas New information, new ideas  New information and possible 1-5
and solutions to the issues solutions are inserted
raised in the question O  widely, critically and originally Excellent 5
O  deeply Very good 4
QO  correctly Good 3
O simply and/or partially Insufficient 2
O  no new information and Clearly insufficient 1
solutions are given
Final mark Total 30

The above essay assessment grid was used by LPS researchers to evaluate short essays

written by the students engaged in the "Writing Methods and Techniques in

Education” module active in the Education course at Roma TRE University.
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Analyses and findings

The evaluation of the students’ short essays has shown an improvement as for all the
skills connected with Critical Thinking macro-indicators and students’ writing ability
itself. The table below highlights results by each student (A, B, C, etc.) participating in
the module on each test and their results are measured on a scale from 5 (Clearly
Insufficient for all the indicators) to 30 (Excellent in every indicator). In general,
students have improved their ability to write texts in various disciplinary and learning
contexts.

Table 2:  Activities and results

Student First Second Third test Fourth Fifth test Sixth
test test (keyboard) test (Keyboard) test

A 16 20 21 25 21 26
B 24 / / 25 / 18
C 17 22 19 30 27 30
D 20 24 15 20 17 21
E 19 15 20 24 19 24
F 20 23 28 28 27 23
G 16 / 16 / / /
H 15 16 20 22 22 26
I 15 22 20 29 22 22
J 15 / 15 19 22 23
K 19 15 26 26 / 22
L 27 / 27 26 23 29
M 19 23 / 26 22 23
N 21 26 27 29 26 27
(6] 20 / / 23 23 25
P 18 17 18 26 20 21
Q 19 / / 24 / /
R 16 21 24 28 22 28

As shown by the comparison between the first and the last test, most students have
improved their writing skills: test score has increased from 1 point (e. g. student D) to
13 points (e. g. student C).

Only in the case of student B results test worsened in the last test compared to the first:
however, as shown in the table above, student B did not complete all the learning path
activities and wrote only 3 short essays out of a total of 6. For this reason, student B’s
performance cannot be taken into account for the overall evaluation of the project.

In general, the trend of the last test score is good and 4 students out of a total of 16
(25%) obtained an excellent mark (27-30 points).
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Figure 1. Comparison of First test and Last test

In particular, handwritten short essays got higher scores than computer written texts:
collected data shows that short essay written on keyboard usually worsen the student’s
performance over the learning path.

If we take the case of Student C, as shown in the following tables, she/he has
significantly improved her/his performance during the project, going from an
unsatisfactory first test (17 points) to an excellent final test (30 points); it must be
noted that all short essays written on keyboard obtained a lower score than previous
and following tests, probably affecting his/her learning path trend.

Even if the third test score of Student A is higher than the second one (second test: 20
points; third test: 21 points), it reduces the learning path performance improvement.
Student A’s test scores increase on average by 4 points, except in tests written on PC:
third test (1 point) and fifth test (-3 points).
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Figure 2. Students A and C results in all the activities
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A more detailed comparison between the score of the third keyboard test and the
fourth handwritten test shows different performances for each student: in most cases,
the fourth test has been marked with higher scores than the third one. In some
students’ performance, the difference in marks is very high between the third and the
fourth test (e.g. Student I: 20 points in third test vs. 29 points in fourth test; Student P:
18 points in third test vs. 26 points in fourth test).

All fourth test scores are passing (good) scores and 5 students out a total of 13 (38%)
obtained an excellent score. On the other hand, 11 third test performances are lower
than fourth test ones.

Score

15 =—#— Third test {Keyhoard)

=—&— Fourth test

Students

Figure 3. Comparison of third test (keyboard) and fourth test

Conclusive remarks and possible developments

The figure below represents a synthesis of the trend of the essay tests performed.
Results for keyboard tests are clearly identifiable.
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Figure 4. Comparison of all the activities for group of students

From the analyses carried out and the results shown in the figure above, some main
considerations can be singled out:

e the project learning path aims at successfully developing correct use of the
language (grammar, morpho-syntax, lexicon accuracy), writing and argument
skills as well as critical thinking and creativity;

e the use of PC in writing activities reduces the performances of the majority of
students.

Therefore, the experience within the project demands researchers to further develop
such a model further, also extending its application to other fields of knowledge. It
would be, in fact, interesting to observe if this model, which asks students to reflect
through writing short essays, analysed in the above mentioned modalities, promotes
critical thinking and written production, even in a context where, traditionally, it is
not common to read and write about topics based on essentially humanistic and
pedagogical features.
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A Benchmarking Study of K-Means and
Kohonen Self-Organizing Maps Applied to
Features of Mooc Participants

Rosa Cabedo Gallén, Edmundo Tovar Caro,
Technical University of Madrid, Spain

Abstract

MOOC format is characterized by the great diversity of enrolled people.
Their heterogeneity represents an opportunity to identify the underlying
relationships present in the internal structure of the data. This paper aims
at identifying and analysing MOOC participants’ profiles by running two
unsupervised clustering techniques: K-Means as a partitioning approach
and Kohonen’s Self-Organizing Maps (SOM) as a competitive learning
technique.

The dataset comes from MOOCKnowledge project data collection. After
the execution of both clustering algorithms, the evaluation stage is
performed with the validation measures: an intra-cluster measure and an
overall quality criterion for K-Means, and two measures related to
topological ordering for SOM.

The interpretation of the resulting profiles is made with the help of a
matrix of prevalence levels. The similarities between the two resulting
clustering on the one hand, and some pinpointed differences on the other
are highlighted. They cannot be evaluated in advance without the opinion
of an expert familiarized with the specifications of the MOOC.

After a preliminary study the results are not considered conclusive. For
sure there is a long way in order to help stakeholders on how to identify
and select the appropriate clustering according to several quality criteria.

Abstract in Spanish

Este articulo tiene como objetivo la identificacion y el analisis de un
conjunto de perfiles de participantes MOOC con la aplicaciéon de dos
técnicas de agrupamiento no supervisadas: K-Means como algoritmo
particional y Kohonen Self-Organizing Maps (SOM) como una técnica
representativa de aprendizaje competitivo.

El conjunto de datos del estudio tiene su origen en el proyecto
MOOCKnowledge. Tras la etapa de ejecucién, la evaluacién del
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agrupamiento se realiza con una seleccion de medidas de validacion: una
de dentro de cada grupo (intra-cluster) y la segunda de calidad global del
agrupamiento (average Silhouette width) para K-Means, asi como dos
medidas relacionadas con el orden topolégico para SOM.

La interpretacion de los perfiles resultantes de los dos agrupamientos se
realiza con la ayuda de una matriz de niveles de prevalencia. Tanto las
similitudes como las diferencias identificadas en las matrices no pueden
evaluarse de antemano sin la opinién de un experto familiarizado con el
formato MOOC.

Tras un estudio preliminar los resultados no se consideran concluyentes.
Sin duda, hay todavia un largo camino para ayudar a las partes interesadas
sobre como identificar y seleccionar la agrupacién adecuada de acuerdo
con varios criterios de calidad.

Keywords: MOOC profiles, K-Means, Kohonen’s Self-Organizing Maps, SOM, cluster
analysis, clustering

Introduction

This paper has the final purpose of dealing with a comparative study of two clustering
approaches (K-Means and SOM) on a subset of participants’ features of a MOOC in
the scope of the personal development. According to this study, clustering can be
discovered as a useful exploratory technique for identifying and analysing MOOC
participants’ profiles, a format characterized by a great diversity of enrolled people that
come from different personal and professional backgrounds, a very large range of
knowledge levels, dissimilar motivations and goals, as well as many other
heterogeneous issues that make more challenging their clustering.

In the field of MOOC format the knowledge of participants’ profiles are rather limited
and just confined to a description of participants’ features and their percentage of
presence in the courses. Definitely, and according to (Liyanagunawardena, Adams, &
Williams, 2013), the lack of information about MOOC participants for sure represents
a challenge for researchers.

Clustering technique in this study is performed by running K-Means and SOM

algorithms with a subset of variables collected from a survey with the aim of grouping

the participants of a MOOC in a cohesive way. Participant’s variables include gender,

date of birth, nationality, educational level, employment status, previous MOOC

experience, goals setting and, finally, the role of interaction in the learning process.

Two aspects are addressed, firstly the clustering evaluation by applying quality criteria
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to the resulting clustering of K-Means (intra-cluster value and average Silhouette
width) and SOM (estimated topographical accuracy and average distortion measure)
and, secondly, their further interpretation with a view to identifying underlying
relationships in the internal structure of the features that make up participants’
profiles. In conclusion, clustering results may help designers and other policy-makers
to have a deeper understanding of the diversity of participants’ profiles.

The paper is structured as follows. Firstly, it is briefly described Open Education
movement and introduced MOOCKnowledge project. Next, K-Means and SOM
techniques are proposed. Afterwards a description of KDD-based methodology is
detailed. Then evaluation and interpretation clustering are outlined. Finally, this paper
presents the most relevant preliminary conclusions of the comparison of internal
structure of both K-Means and SOM clustering and possible lines of future work are
discussed.

Open Education movement

The Declaration of Paris on Open Educational Resources (OER) recommends
promoting the knowledge and using of open and flexible education from a lifelong
learning perspective (UNESCO, 2012), which for the Lisbon European Council
represents a basic component of European Social model in order to build a more
inclusive, tolerant and democratic society (Commission of the European
Communities, 2001). In the same way, OpenCourseWare (OCW) program initiative
represents one step further and Massive Open Online Courses (MOOC) alternative
provides an opportunity to access to Open Education scenario to a great number of
people from any place in the world. The desire of learning without constraints leads to
identify a diversity of profiles that considers people intentions, needs, motivations and
goals, among others. All these features play an important role in the new educational
trends and have the support of the European institutions (Commission of the
European Communities, 2001), but unfortunately they have little prominence in Open
Education research. MOOCKnowledge project, an initiative of the European
Commission’s Institute of Prospective Technological Studies (IPTS), aims to establish
large-scale cross-provider data collection on European MOOCs to cover partially the
participants’ underrepresentation, where their diversity and variety of profiles
represent a relevant issue (Kalz et al., 2015).
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Clustering techniques: K-Means and SOM algorithms

Clustering is an example of unsupervised learning that aims to find natural partitions
into groups (Farias, Duran, & Figueroa, 2008). This paper is focused on two clustering
techniques, K-Means and its four methods (Lloyd, 1982; Forgy, 1965; MacQueen,
1967; Hartigan & Wong, 1979) as a partition-based clustering algorithm and
Kohonen’s Self-Organizing Maps (SOMs) as a representative technique of Artificial
Neural Networks (ANNs) (Kohonen, 1989). Clustering can be a useful exploratory
technique for identifying and analysing MOOC participants’ profiles with the purpose
of discovering underlying relationships in the internal structure of participants’
features that could provide support for MOOC designers and other policy-makers.

K-Means takes as input parameters a set S of entities and an integer K (number of
clusters), and outputs a partition of S into subsets S,,...,Sx according to the similarity of
their attributes (Chen et al., 2002). The main points of interest for this paper are the
four K-Means methods, the estimation of the number of clusters (K) (Jain, Murty, &
Flynn, 1999) and the minimization of the total distance between the group’s members
and their centroids (intra-cluster distance).

SOM technique, developed by Teuvo Kohonen in 1982, is a type of Artificial Neural
Network (ANN) model inspired by a kind of biological neural network (Hertz, Krogh,
& Palmer, 1991) and is performed to identify, classify and extract features of high-
dimensional data (Deligiorgi, Philippopoulos, & Kouroupetroglou, 2014). This
network architecture considers on the one hand a neurons’ learning network and on
the other hand the training vectors (input layer) of dimension n. The elements of these
two layers are fully connected and the training set is mapped into a two-dimensional
lattice (Kohonen, 1989).

Methodology

This methodological proposal is based on Knowledge Discovery in Databases (KDD)
system, which is built up of a set of stages (Fayyad, Piatetsky-Shapiro, & Smyth, 1996).
Figure 1 shows the main stages of KDD methodology, especially Data Mining and its
three main grouped tasks (execution, analysis and model refining) regarding clustering
model. The execution task is focused on K-Means and SOM clustering approaches,
analysis is in charge of fitting the parameterization of clustering algorithms and model
refining is committed to the experiment improvement. Then, the next stage (clustering
evaluation) is involved in the validation of quality measures and subsequent the
interpretation of the (sub-) optimal clustering. Finally, a matrix of prevalence levels for
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each feature reflects the weights for both K-Means and SOM approaches. Previously,
two interrelated stages have been carried out: Data cleaning and Data transformation.
Their tasks are extremely important by tackling the initial dataset to input data to
clustering stage.

Data Mining
(clustering)

KNOWLEDGE
extraction

“a MOOCKnowledge

I Model refining

i ( - /7
‘ - . f . ‘ Analysis - . - .

Participants’ Data cleaning 3 i
features SRy

Figure 1. Stages of Knowledge Discovery in Databases (KDD) Process

Clustering  Clustering

interp:

MOOCKnowledge project conducted an online multilingual survey although for this
paper it was only selected a MOOC in the field of personal development that was
offered by a Spanish higher education institution and provided by MiriadaX in the
autumn of 2014. The number of enrolled population was about 10,000 and the number
of fully filled out pre-questionnaires was 715. This is undoubtedly an opportunity for
applying K-Means and SOM clustering algorithms with real-world data from
hundreds, even thousands of people. Finally, the data sample was made up of the
following participants’ features:

e Demographics (gender, date of birth is transformed into a new variable
identified as age).

e  Nationality is transformed into a new variable based on Human Development
Index (HDI). This indicator represents a summary measure in three key
dimensions (life expectancy, education, income) of human development with
four levels (very high, high, medium and low) (Selim, 2015).

e  Educational level (pre-primary education, primary education or first stage of
basic education, low secondary or second stage of basic education, (upper)
secondary education, post-secondary non-tertiary education, first stage of
tertiary education, second stage of tertiary education).
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e Employment status (employed for wages, self-employed, out of work and
looking for work, out of work but not currently looking for employment,
student, military, retired, unable to work).

e  Previous experience in MOOC format.

e Setting of participants’ goals regarding their enrolment in a MOOC
(establishment of standards for assignments, establishment of short- and long-
term goals, maintenance of high standards in learning, management of
temporal planification, confidence in the work quality assurance).

e Importance of the three types of interaction (learner-learner, learner-
instructor and learner-content) identified by (Moore, 1989) from participants’
perspective.

The interface used in this study is RStudio Version 0.99.491 licensed under the terms
of version 3 of the GNU Affero General Public License. Furthermore, R 3.2.3 GUI 1.66
Mavericks build (7060), part of the Free Software Foundation’s GNU Project, is the
selected environment for performing this study (RStudio Team, 2015).

As a reflection of real-world data, it was needed an additional effort in data cleaning
process for dealing with extreme outliers. Most of the fields of a set of records were
empty so they were finally rejected in order to deal with a more consistent data
exploitation. This study had mixed data types (continuous and categorical) and,
consequently, standardization and transformation tasks were performed. The chosen
techniques were to apply the Z-score standardization method for continuous data and
replace categorical data with binary data. On that point, data sample was ready for a
clustering analysis with 657 resulting records.

The number of iterations running K-Means for each method was 120 times and SOM
was iteratively performed 480 times. In order to evaluate the quality of K-Means
clustering, it was applied an intra-cluster measure and the average Silhouette width,
respectively. The chosen K-Means clustering was the one with the minimum intra-
cluster value (5,553.208), which matched with Hartigan-Wong’s method and K = 4.
The clustering candidate had a value close to zero (0.09) for average Silhouette width
criterion, which revealed it could not be ensured that all participants were properly
grouped (a value close to 0 in a range value between -1 and 1) (Nguyen & Rayward-
Smith, 2008), although was the highest value of all the implementations. The estimated
topographical accuracy and the average distortion measure, which should be
minimized and maximized respectively, were the two selected quality measures to
evaluate the resulting SOM clustering, with values of 38.136 and 0.98. Both indicators
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were referred to what degree the topology reflects the relationships in input data
(sample data) (Wehrens & Buydens, 2007). These statistics evaluated clusters without
any previous knowledge related to MOOC participants’ features and as result it could
be chosen the local (sub)-optimal clustering and afterwards extracted the meaningful
information about MOOC participants.

Measure criteria were focused on data themselves and evaluated clusters without prior
knowledge of MOOC participants. This stage, clustering interpretation, was the
process that made possible the extraction of previously unknown knowledge and
useful information from a subset of variables from the MOOC pre-questionnaire.

Results and discussions

Due to the heterogeneity of MOOC participants’ profiles, there was no knowledge in
advance about their number within the specific MOOC of this study. The application
of unsupervised clustering techniques allowed the selection of the best of all the
resulting clustering from both algorithms with the help of the established quality
criteria. All those clusters show to what extent each of the participants’ features
contributes to the internal structure for the identitied MOOC participants’ profiles by
running K-Means with the method Hartigan-Wong and SOM.

An overview into the different profiles evinced significant similarities between K-
Means and SOM approaches in the number of participants, as is shown in Table 1.
However, it would be necessary a deeper analysis of the features that comprise the
different clusters in order to verify this first impression.

Table 1: Number of participants per profile

Number of participants  Profile 1 Profile2  Profile 3  Profile 4

K-Means 105 277 48 227
SOM 42 278 120 217

The demographic information (age and gender) and the MOOC experience of
participants are shown in Table 2 and Table 3, respectively. The ages of participants
varied over a very fairly similar range of weights for the eight clusters. It was
highlighted that the maximum age was located in K-Means, while the minimum was
in SOM. The weights of gender belong to women and it was noteworthy their greater
presence except in S_Profile4, where the majority were men. Finally, regarding the
MOOC experience of participants, only a profile, K_Profile3, had an inexplicable
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weight at first sight. It could seem that its participants had taken a significant number
of courses although, of course, a deeper analysis is required.

Table 2: Demographics and MOOC experience of participants for K-Means clustering

Features K_Profilel K_Profile2 K_Profile3 K_Profile4
Age 38 49 40 28
Gender (Female) 0.638 0.635 0.604 0.722
MOOC experience 5 5 24 8

Table 3: Demographics and MOOC experience of participants for SOM clustering

Features S_Profile1 S_Profile2 S_Profile3 S_Profile4
Age 37 39 42 22
Gender (Female) 0.738 0.669 0.658 0.387
MOOC experience 8 5 6 6

Human Development Index (HDI) had a similar weight for both techniques, although
it seemed that in SOM could prevail with the weight very high. In any case, one reason
could be that these weights reflect that most participants came from countries mapped
with a very high- and high-HDI index. HDI values are shown in Table 4 and Table 5.

Table 4: Matrix of prevalence levels of participants’ HDI for K-Means

Feature K_Profilel K_Profile2 K_Profile3 K_Profile4

HIGH VERY HIGH HIGH HIGH
HDI MEDIUM LOW MEDIUM MEDIUM
LOW LOW LOW LOW

Table 5:  Matrix of prevalence levels of participants’ HDI for SOM

Feature S_Profile1 S_Profile2  S_Profile3 S_Profile4

VERY HIGH VERYHIGH VERY HIGH HIGH
HDI LOW MEDIUM LOW LOW
LOW LOW LOW LOW

For the purpose of making a preliminary analysis, each of features’ weights that
contributed to shape those eight profiles set above (Table 1) were mapped to very high,
high, medium and low values. These new tables, called matrix of prevalence levels, are
shown in Table 6, Table 8, Table 10, Table 12 for K-Means and Table 7, Table 9, Table
11, Table 13 for SOM.

Among the items that make up the educational level feature of a participant, the only
one with a predominant weight was Second stage of tertiary education for both
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clustering. This variable had a high or very high prevalence weight for all profiles

except for one on SOM clustering. Participants’ educational level values are shown in
Table 6 and Table 7.

Table 6: Matrix of prevalence levels of participants’ educational level for K-Means

Feature K_Profilel K_Profile2 K _Profile3 K_Profile4
Pre-primary education LOW LOW LOW LOW
5 Primary education or first stage of basic LOW LOW LOW LOW
o €ducation
= Lower secondary or second stage of basic LOW LOW LOW LOW
§ education
E (Upper) secondary education LOW LOW LOW LOW
2 Post-secondary non-tertiary education LOW LOW LOW LOW
® " First stage of tertiary education LOW LOW LOW LOW
Second stage of tertiary education HIGH HIGH HIGH HIGH

Table 7:  Matrix of prevalence levels of participants’ educational level for SOM

Feature S_Profilel  S_Profile2  S_Profile3  S_Profile4
Pre-primary education LOW LOW LOW LOW
Primary education or first stage of basic LOW LOW LOW LOW

‘¢ education

2 Lower secondary or second stage of basic LOW LOW LOW LOW

2  education
'% (Upper) secondary education LOW LOW LOW LOW
S Post-secondary non-tertiary education LOW LOW LOW LOW

T First stage of tertiary education MEDIUM LOW LOW LOW

Second stage of tertiary education VERY VERY VERY MEDIUM
HIGH HIGH HIGH

The items student and employed for wages had high prevalence in K-Means on
K_Profile4 and K_Profile2 respectively. It stood out that it could characterize young
students on K_Profile4 a high student’s weight combined with the fact that the average
age was 28 years, although it would be needed further analysis in order to verify this
hypothesis. K_Profile2 showed the same circumstance with the element employed for
wages and the average age 49 years that could characterize middle age employed
people. The weight of element employed for wage in SOM has similar values for the
four profiles. The element out of work and looking for work had the same weight for
six of the eight profiles, except for a low value and a medium value for K_Profile3 and
S_Profile3, respectively. Participants’ employment status values are shown in Table 8
and Table 9.
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Table 8: Matrix of prevalence levels of participants’ employment status for K-Means

Feature K_Profilel K_Profile2 K_Profile3 K_Profile4
homemaker LOW LOW LOW LOW
4 student LOW LOW LOW HIGH
T employed for wages MEDIUM HIGH MEDIUM LOW
E out of work and looking for work MEDIUM  MEDIUM LOW LOW
g out of work but not currently looking for LOW LOW LOW LOW
3 wages
Tgl retired LOW LOW LOW LOW
o self-employed LOW LOW LOW LOW
unable to work LOW LOW LOW LOW

Table 9: Matrix of prevalence levels of participants’ employment status for SOM

Feature S_Profile1 S_Profile2 S_Profile3 S_Profile4
homemaker LOW LOW LOW LOW
Y student MEDIUM  MEDIUM  MEDIUM LOW
T employed for wages MEDIUM  MEDIUM  MEDIUM  MEDIUM
g out of work and looking for work MEDIUM MEDIUM  MEDIUM LOW
g out of work but not currently looking for LOW LOW LOW LOW
g wages
Tgl retired LOW LOwW LOW LOW
¢ self-employed LOW LOW LOW LOW
unable to work LOW LOW LOW LOW

One of the most interesting features for this study was the setting of participant’s goals
because of its specific distribution of the weights on every cluster. K-Means preserved
the same prevalence in each of the profiles, although K_Profilel attracted the attention
with its very high weight to all and each of the five elements. SOM had a quasi-
identical circumstance in terms of profiles’ behaviour, although all their weights had
equal or lower prevalence. Participants that belonged to S_Profilel had the highest
prevalence with a high value to the element participant’s confidence in the quality
assurance of their work. The rest of the weights were uniform in each of the profiles.
Therefore, this feature should be analysed in a more detailed way. Participants’ goals
values are shown in Table 10 and Table 11.

Table 10: Matrix of prevalence levels of participants’ goals for K-Means

Feature K_Profilel K _Profile2 K_Profile3 K_Profile4
o standards establishment VERYHIGH MEDIUM  MEDIUM  MEDIUM
‘= short-and long-term goals establishment VERYHIGH MEDIUM  MEDIUM  MEDIUM
g high standards maintenance VERY HIGH  MEDIUM MEDIUM MEDIUM
Tots temporal planification management VERYHIGH  MEDIUM MEDIUM MEDIUM
©  confidence in work quality assurance VERYHIGH MEDIUM  MEDIUM  MEDIUM
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Table 11: Matrix of prevalence levels of participants’ goals for SOM

Feature S_Profile1 S_Profile2 S_Profile3 S_Profile4
o standards establishment MEDIUM  MEDIUM  MEDIUM LOW

= short-and long-term goals establishment  MEDIUM ~ MEDIUM  MEDIUM LOW

E high standards maintenance MEDIUM  MEDIUM  MEDIUM LOW
s temporal planification management MEDIUM  MEDIUM  MEDIUM LOW
@  confidence in work quality assurance HIGH MEDIUM  MEDIUM LOW

Focused on the three types of interaction, on K-Means clustering the range of weights
took values from very high to medium. On the other hand, the range of weights in
SOM was from high to low. In K-Means, Learner-Content interaction was the element
with a very high prevalence on K_Profilel and a high value for K_Profile2 and
K_Profile3. Learner-content interaction in SOM was depicted with a high weight
except for a medium prevalence for S_Profile4. Learner-learner interaction was the
least representative interaction for the eight clusters and, finally, Learner-teacher
interaction did not show such a regular behaviour as the other two characteristics
described above. Undoubtedly, the three interactions played their role in each and
every one of the profiles, even on those where the prevalence was low, and also a
deeper analysis should be accomplished. The values for the three types of interactions
are shown in Table 12 and Table 13.

Table 12: Matrix of prevalence levels of types of interactions of participants for K-Means

Feature K_Profilel  K_Profile2 K_Profile3 K_Profile4
§ learner-learner MEDIUM MEDIUM MEDIUM MEDIUM
E learner-content  VERY HIGH HIGH HIGH MEDIUM
fg learner-teacher HIGH MEDIUM MEDIUM MEDIUM

Table 13: Matrix of prevalence levels of types of interactions of participants for SOM

Feature S_Profilel S_Profile2 S_Profile3 S_Profile4
§ learner-learner MEDIUM MEDIUM MEDIUM LOW
Zz learner-content HIGH HIGH HIGH MEDIUM
_‘g learner-teacher HIGH MEDIUM HIGH LOW

The above comparative of participants’ features does not allow a generalization of the
partial results to the whole data collection because this study represents a preliminary
stage that requires both an additional analysis of resulting clustering and the help of an
expert that guides and contextualizes the interpretation process for both approaches
(K-Means and SOM) and finally determines which one is closer to the real picture of
MOOC participants.
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In conclusion, the results bring to light that it is not possible to determine the best
clustering without additional analysis.

Conclusions

In this study it was chosen two types of algorithms from two different approaches, a
partitional clustering algorithm and an artificial neural network. The comparison of
K-Means (Lloyd, Forgy, MacQueen, and Hartigan-Wong) and SOM was performed
with the aim of finding out which of them fitted better. These clustering techniques
were applied under some specific conditions to an enhanced understanding of a subset
of features of participants in a MOOC in the field of personal development. They
definitely might represent a way of discovering the intrinsic structure of data sample
and, consequently, designers and other policy-makers could also have a deeper
knowledge of the diversity of participants’ profiles. It should be emphasized that the
role played by experts in MOOC format has a critical subjective component and their
relevance is even greater because the results of clustering are largely influenced by data
sample, the selected variables and the clustering algorithm used.

As conclusion, therefore, it can be said that the results bring to light that it is not
possible to determine which one is the best clustering (K-Means and SOM) without an
additional analysis where the role of MOOC experts is more than relevant.

A more realistic understanding of people profiles is a step forward for many
disciplines that call for a more in-depth knowledge of their customers and Open
Education is no exception. Therefore, future work in the short to medium term
involves a deeper research of clustering techniques and KDD methodology, especially
evaluation and interpretation clustering stages, with the involvement of the whole
MOOCKnowledge data collection.
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Use of Personal Mobile Devices by Students in
the Classroom?
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Alona Forkosh-Baruch, Levinsky College, Israel

Introduction

In recent years a growing number of students use mobile technologies in classes, e.g.
laptops, tablets of all sorts or smartphones; these are uses as substitutes to the
traditional means of taking notes in class (Kurtz & Meishar-Tal, 2015). Usage of
mobile technological means in class enables several advantages to students, such as
immediate knowledge organization, access to online information that supports in-class
learning, or student communication. These may empower and support the learning
process altogether (Sharples, 2000).

This new situation is beneficial for the institute itself: the fact that students arrive with
personal mobile devices to class saves a vast amount of resources as an alternative to
expenses for the construction of computer labs and their maintenance. In fact, this
new situation turns all spaces within the organization into potentially capable of
becoming ICT-saturated zones (Emery, 2012; Hamza & Noordin, 2013; Nykvist,
2012).

For faculty, this may serve as an advantage, since students’ accessibility to online
information via mobile technologies enables lecturers” usage of these devices in their
lessons, thereby creating interest and a variety of learning modes, as well as allowing
constructivist pedagogy and active learning (Campbell & Pargas, 2003; Meisha-Tal,
2014).

The literature presents several examples for effective usage of mobile devices for in-
class learning, e.g. active learning through interactive surveys (Kohen-Vacs etal.,
2012), or using the built-in camera in some mobile devices as well as the microphone
and recording devices for documenting learning processes (Benedict & Pence, 2012;
Zadok & Meishar-Tal, 2014). Research shows that the implementation of mobile
technologies within learning processes by faculty has positive influence on motivation
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for learning (Rau, Gao & Wu, 2008), as well as on the level of active learning in the
lessons (Barak et al. 2006; Melton & Kendall, 2012).

Aside of the advantages of using mobile technologies in class, some disadvantages can
be identified as well. The main drawback is the distraction issue: mobile technologies
distract the students by creating diversions from the main course of the lesson and
creating temptations for students (Barkhuus, 2005; Gehlen Baum & Weinberger,
2012). In a study that examined uses of mobile technologies in lessons, findings
suggest that these not only do not contribute to the learning process, but may also
harm or hinder it (Fried, 2008). The reason for this finding is the possible difficulty in
carrying out multiple cognitive tasks simultaneously (multi-tasking) (Kraushaar &
Novak, 2010).

Hence, it is not surprising that many faculty members in higher education hold
negative attitudes towards students using mobile devices in their lessons. They see
students’ uses of these devices as a nuisance, since they pose a competition for their
students’ attention. Students using mobile devices in the lesson are considered by their
lecturers as rude and a distraction to themselves and to others (Baker et al. 2012).
Several faculty members perceive usage of mobile technologies as contributing to
superficial learning and damaging the teacher-student dynamics that is created within
the lesson (Handal et al., 2013).

The goal of this study is to examine how teacher educators cope with students bringing
mobile devices into lessons, in a situation that lacks an overt policy regarding this
phenomenon (e.g. is bringing these devices allowed or forbidden, is using them in
lessons allowed etc.). We were interested in whether teacher educators initiate
incorporation of mobile devices in their lessons, if they forbid usage of these devices,
or if they are indifferent regarding the phenomenon and do not interfere in their
students’ behaviour regarding the utilization of mobile technologies in their lessons.

Research questions

1. How do teacher educators perceive the usage of mobile devices by students in
class?

2. How and to what extent do teacher educators react to the usage of mobile
devices by students in class?

3. What is the connection between teacher educators’ perception regarding
students’ usage of mobile devices and their reaction de facto to these uses?
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4. What is the connection between teacher educators’ perception regarding
students’ usage of mobile devices and their acquaintance with possible uses of
these devices?

Method

The study was conducted using a quantitative method. A questionnaire was
distributed among faulty members of two academic colleges of education. The
questionnaire contained five parts: the first part included demographic information
(e.g. gender, age); the second part focused on the usage frequency of mobile devices in
classes (including laptops, smartphones and tablets); the third part focused on
perceptions regarding uses of mobile technology in classes; the fourth part focused on
the reactions of teacher educators towards uses of mobile technology in classes, and
finally, respondents were requested to grade their acquaintance with implementing
mobile technologies and applications to enhance their students’ learning.

Respondents included 152 teacher educators from two academic colleges of education,
86 from one college and 66 from the other college; of these, 121 were female and 31
men. Age range was 33-70 (Xx=50.4), average years of teaching x=21.36, average years
of teaching in the college ¥=9.3. Respondents reported an average of ICT
competencies of X=4 on a 1-5 Likert scale. The questionnaire was analyzed statistically,
and teacher educators’ attitudes and reactions towards students’ uses of mobile
technologies in lessons were examined.

Results

Findings show that the most common device among students, according to faculty
assessment, is the smartphone. Laptops and tablets were evaluated as less widespread
among students, but still available to some students (Table 1).

Table 1:  Students’ inventory of mobile devices, according to faculty perceptions (N=141)

Type of device  Estimation of mobile devices available for students by faculty SD

Smartphones 4.48 .81
Laptops 1.88 .78
Tablets/iPads 1.44 72

Q1: How do teacher educators perceive the usage of mobile devices by students
in classes?

The research tool included a question with 18 items referring to faculty attitudes
towards usage of mobile technologies, divided into 4 categories: advantages for
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students, disadvantages for students, advantages for faculty, disadvantages for faculty.
The average of each category was computed, representing each category (Table 2).

Findings show that the average ranking of perceived advantages is significantly higher
than that of the perceived disadvantages of using mobile technologies, regarding usage
of mobile devices, with regards to faculty, with t(151)= 9.801 with p<0.001, as well as
students , with t(151)= 12.798 with p<0.001. As for perceived disadvantages in using
mobile technologies in classes, disadvantages for students were perceived as higher
than disadvantages for faculty.

Table 2:  Faculty perceptions regarding the advantages and disadvantages of using mobile
technologies in classes (N=152)

Categories of perception Average SD
Advantages for students 3.50 92
Advantages for teacher educators 349 .90
Disadvantages for students 2.89 .97
Disadvantages for teacher educators 2.30 .94

The complexity of faculty perceptions regarding student usage of mobile devices in
classes was also evident in open-ended questions in which respondents were requested
to explain their attitudes towards usage of mobile devices. One of the teacher
educators wrote: “It’s complicated. On one hand, I think that you should allow uses for
learning purposes. On the other hand, students do not follow the rules, and enter
social networking sites instead, and this interferes with the learning.” Another lecturer
wrote: “As you may have noticed, my responses supposedly contradict. I think that
laptops can be used in classes and that they promote learning. On the other hand, they
also pose a major diversion. A lot depends on the students’ level of maturity, if the
lesson is great; otherwise they will not be involved at all.”

Q2: How and to what extent do teacher educators respond to usage of mobile
devices in classes?

The research tools included a question containing 8 items describing possible
reactions of faculty towards students’ uses of mobile technologies in classes. These
were divided into 3 categories: Proactive response, Preventive response, Indifference.

According to the highest average computed for each respondent, they were assigned to
one of the three groups/categories. Findings show that most teacher educators (64%)
do not exhibit an active response, but rather respond indifferently, about one third
(30%) reported active and initiative responses that reflect encouragement of students
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in using mobile devices and even initiating activities; the remaining 15% claimed that
they prevent usage of mobile devices in classes.

Q3: What is the connection between faculty perceptions regarding usage of
mobile devices by students in class and their responses to these uses?

Findings reveal a significant correlation between a preventive mode of reaction and
perceptions of perceived disadvantages of mobile technologies usage in class, as well as
a significant negative correlation between avoidance and perceptions of the advantages
of using mobile technologies in classes, that is, the more the perceptions of
disadvantages is higher, the more reactions of prevention are displayed, and the more
the perceptions of advantages is higher, the less reactions of prevention are displayed
(Table 3).

Table 3: Correlations between faculty perceptions regarding students’ usage of mobile
technologies in classes and their reaction towards usage de-facto (N=152)

Preventive Indifference Proactive

Perceived disadvantages for teacher educators 486** -301** -.390**
Perceived disadvantages for students 483** -284** -481**
Perceived advantages for teacher educators -.379%* 287** 612*¥
Perceived advantages for students - 424%* 313%* 652*¥

Notwithstanding, as for proactive indifference and reactions, they are in direct
relationship with perceptions of the advantages in using mobile devices in class, but in
reverse relationship with the perceptions of disadvantages in using mobile devices in
class. The strength of the correlation is especially strong between proactive reactions of
teacher educators and perception of the possible advantages for students and teacher
educators in using mobile technologies: r=.652 and r=.612 respectively.

Q4: What is the connection between faculty acquaintance with mobile
technology usage in class and attitudes towards using mobile devices by
students and their reaction to this usage?

We examined whether the degree of faculty knowledge of mobile technology usage in
class is connected with their perceptions regarding usage of mobile devices by
students. For this purpose, teacher educators were presented with several possibilities
of usage, and were requested to grade their familiarity with each of them on a 1-5
Likert scale. Table 4 presents teacher educators’ knowledge of possible uses of mobile
devices.
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Table 4: Level of teacher educators’ knowledge of possible uses of mobile devices for learning

(N=152)

Average SD
Information source 4.03 1.17
Computerized learning environments 3.23 1.35
Digital learning products/outcomes 3.05 1.46
Collaborative tools 2.95 1.44
Educational forums 2.91 1.48
Online surveys 249 1.42
Social networking sites 2.39 1.38
Documentation of learning processes 2.16 1.41
Location=based information 2.07 1.31
Writing and documenting apps 1.76 1.17
Augmented reality 1.63 1.12
Measurement and inquiry apps 1.62 1.09

The data highlights that the degree of faculty knowledge regarding possible uses of
mobile technologies in class differs according to its utilization. Basic uses, e.g.
searching for information and computerized learning environments are familiar to
teacher educators to a greater extent, however, more advanced possibilities, e.g.
collaborative tools, online surveys and documentation tools for the learning process
(for example, Evernote) are less familiar.

Based on faculty grading of the possible uses of mobile technology in education, we
computed a new measure: familiarity with uses of mobile technologies (a=.915), which
is the average grading of all uses per lecturer. In addition, Pearson’s correlations were
computed for between this measure and perceptions regarding uses of mobile
technologies. Findings are presented in table 5.

Table 5: Correlation between level of acquaintance with mobile technology uses for learning
and perception of advantages and disadvantages of its incorporation in class

(N=152)
Perception of Perception of Perception of Perception of
advantages for disadvantages for advantages for  disadvantages for
teacher teacher educators students students
educators
level of A418** -318%* .382%* -346%*

acquaintance
with mobile tech.
uses

Data shows that positive attitudes towards mobile technologies (including advantages
for faculty as well as students) are significantly correlated with the level of
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acquaintance with mobile technology uses. Respectively, negative attitudes towards
mobile technologies are significantly but negatively correlated with the level of
acquaintance with mobile technology uses.

In addition, we examined the correlations between the level of acquaintance with
mobile technology uses and faculty reactions to students’ uses of these devices.
Findings show that there are significant correlations between acquaintance with
mobile technology uses and two reactions: the preventive and proactive modes (-
231%* and .514** respectively); that is, a positive significant correlation between
knowledge regarding uses of mobile technology in classes and the proactive response
mode, and a negative significant correlation with the preventive reaction mode. As for
the indifference reaction — no correlation was found. Therefore, we can state that the
more teacher educators know what to do with mobile technologies in their classes, the
more they display a proactive mode of response, and the less they display a preventive
mode.

Discussion

The goal of the current study is to examine the perceptions and reactions of faculty to
students’ use of mobile technologies in classes. Findings show that in spite of the
growing scope of mobile devices (mostly smartphones, but also laptops and tablets)
the initiated usage by faculty is not as widespread respectively. Most teacher educators
do not respond to the perceived change in the noticeable change in availability of
mobile devices for students. They do not change the course of the lesson and do not
adapt it to the new possibilities posed by these new technologies. However, most of
them do not prevent the students from using these means in a spontaneous and
informal mode. The possible reason for this may faculty’s mixed attitudes towards
mobile technologies: on one hand, they acknowledge the advantages in using these
devices in the lessons, but on the other hand they are also aware of the disadvantages
in using it.

Another reason that faculty do not respond to the change in their classes is the fact
that most teacher educators lack the knowledge regarding the utilization of mobile
technologies in effectively in class. They report that their knowledge of the different
possible uses of mobile devices in class is mediocre at best in most categories. The only
use familiar to most teacher educators is search of information on the Internet. This
may explain why in spite of the fact that faculty acknowledge the advantages of using
mobile technologies in class, the do not initiate these uses.
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This explanation is supported by the finding that indicates a correlation between the
rates of faculty exposure and the perceived benefits in using mobile technologies and
the variety of its possible uses. Findings show that the more exposure rates of faculty
are higher and the more they are knowledgeable regarding usage of mobile
technologies in learning, the more they initiate its usage and the less resistance is
exhibited in the form of preventing its use by students in classes. Hence, in order to
promote faculty positive attitudes towards mobile technologies, they should be
exposed to their various uses and trained to utilize them effectively in their classes
(Zadok & Meishar-Tal, 2014).

As for the transferability of the current study, it was conducted in two colleges in
which the current scope of mobile devices was relatively low. Hence, further large-
scale studies in additional colleges may allow us to receive a larger perspective
regarding informal usage of mobile devices in higher education altogether. It will also
enable us to examine differences in faculty reaction based on the scope and availability
of the devices in classes.

References

1. Baker, W. M., Lusk, E. J., & Neuhauser, K. L. (2012). On the use of cell phones and
other electronic devices in the classroom: Evidence from a survey of faculty and
students. Journal of Education for Business, 87(5), 275-289.

2. Barak, M, Lipson, A., & Lerman, S. (2006). Wireless laptops as means for
promoting active learning in large lecture halls. Journal of Research on Technology
in Education, 38(3), 245.

3. Barkhuus, L. (2005). Bring your own laptop unless you want to follow the lecture:
Alternative communication in the classroom. Proceedings of the 2005 international
ACM SIGGROUP conference on supporting group work, 140-143.

4. Benedict, L., & Pence, H. E. (2012). Teaching chemistry using student-created
videos and photo blogs accessed with smartphones and two-dimensional barcodes.
Journal of Chemical Education, 89(4), 492-496.

5. Campbell, A. B, & Pargas, R. P. (2003). Laptops in the classroom. ACM SIGCSE
Bulletin, 35(1), 98-102.

6. Dabhlstrom, E. (2012). Consummation of information technology/BYOD. ECAR
Study of Undergraduate Students and Information Technology.

44



Best of EDEN 2016 Annual Conference, Budapest

10.

11.

12.

13.

14.

15.

16.

17.

Davis, N., Eickelmann, B. & Zaka, P. (2013). Restructuring of educational systems
in the digital age from a co-evolutionary perspective. Journal of Computer Assisted
Learning, 29(5), 438-450.

Emery, S. (2012). Factors for Consideration when Developing a Bring Your Own
Device (BYOD) Strategy in Higher Education. Retrieved June 6, 2015 from
http://wp.vcu.edu/assistivetechnolgy/wp-
content/uploads/sites/1864/2013/09/Emery2012.pdf

Foulger, T. S., Waker, M. L., Burke, D., Hansen, R., Williams, M. K., & Slykhuis,
D. A. (2013). Innovators in Teacher Education. Journal of Digital Learning in
Teacher Education, 30(1), 21-29.

Fried, C. B. (2008). In-class laptop use and its effects on student learning.
Computers & Education, 50(3), 906-914.

Gehlen-Baum, V., & Weinberger, A. (2012). Notebook or Facebook? How
students actually use mobile devices in large lectures. In A. Ravenscroft et al.
(Eds.), EC-TEL 2012, LNCS 7563 (pp. 103-112). Berlin: Springer-Verlag.

Geist, E. (2011). The game changer: Using iPads in college teacher education
classes. College Student Journal, 45(4), 758.

Hamza, A. and Noordin, M.F. (2013) BYOD Usage by Postgraduate Students of
International Islamic University Malaysia: An Analysis. International Journal of
Engineering Science Invention, 2(4), 14-20.

Handal, B., MacNish, J., & Petocz, P. (2013). Adopting Mobile Learning in
Tertiary Environments: Instructional, Curricular and Organizational Matters.
Education Sciences, 3, 359-374.

Kohen-Vacs, D., Ronen, M., & Bar-Ness, O. (2012). Integrating SMS Components
into CSCL Scripts. Proceedings of the Wireless, Mobile and Ubiquitous Technology
in Education (WMUTE), 2012 IEEE Seventh International Conference, 107-111.
IEEE.

Kraushaar, J. M., & Novak, D. C. (2010). Examining the Effects of Student
Multitasking with Laptops during the Lecture. Journal of Information Systems
Education, 21(2), 241-251.

Lai, K. W., Khaddage, F., & Knezek, G. (2013). Blending student technology
experiences in formal and informal learning. Journal of computer assisted learning,
29(5), 414-425.

45



Best of EDEN 2016 Annual Conference, Budapest

18.

19.

20.

21.

22.

23.

24.

25.

Meishar-Tal, H. M. (2014). Designing mobile learning activities for outdoor
learning. Proceedings of the 1** International Conference on the use of iPads in
Higher Education - ihe 2014, Paphos, Cyprus.

Meishar-Tal, H. M., & Kurtz, G. (2015). The Laptop, the Tablet, and the
Smartphone Attend Lectures. In J. Keengwe (Ed.), Promoting Active Learning
through the Integration of Mobile and Ubiquitous Technologies (pp. 183-193).
Hershey, PA: Information Science Reference. doi:10.4018/978-1-4666-6343-
5.ch011

Melton, R., & Kendall, N. (2012). The Impact of Mobilization in Higher
Education. The global eLearning Journal, 1(4).

Nykvist, S. S. (2012). The trials and tribulations of a BYOD science classroom.
Proceedings of the 2" International STEM in Education Conference, Beijing Normal
University, 331-334.

O’Bannon, B. W., & Thomas, K. (2014). Teacher perceptions of using mobile
phones in the classroom: Age matters! Computers ¢ Education, 74, 15-25.

Rau, P, Gao, Q., & Wu, L. (2008). Using Mobile Communication Technology in
High School Education: Motivation, Pressure, and Learning Performance.
Computers & Education, 50, 1-22. Doi: 10.1016/j.compu.2006.03.008

Schaal, S., Griibmeyer, S., & Matt, M. (2012). Outdoors and Online-inquiry with
mobile devices in pre-service science teacher education. World Journal on
Educational Technology, 4(2), 113-125.

Sharples, M. (2000). The design of personal mobile technologies for lifelong
learning. Computers and Education, 34, 177-193.

Acknowledgement

This study was funded by the MOFET institute research fund.

46



Best of EDEN 2016

Special Issue of the
European Journal of Open, Distance and E-Learning

EUR DL

European Journal of Open, Distance and E-Learning

The best research papers presented
at the 9t EDEN Research Workshop, 2016 October, Oldenburg

Edited by

Ulrich Bernath, Andréas Sz(cs

European Distance and E-Learning Network, 2018
in collaboration with the
Ulrich Bernath Foundation for Research in Open and Distance Learning



Members of the Jury for the EDEN Best Practice Award at the
9" EDEN Research Workshop in Oldenburg

Dianne Conrad, Chair of the Jury, Centre for Distance Education, Athabasca University, Canada;
Co-editor, International Review of Open and Distributed Learning (IRRODL)

Airina Volungeviciene, Director of Innovative Studies Institute, Vytautas Magnus University, Lithuania;
President of EDEN

Som Naidu, Monash University, Australia; Executive Editor, Distance Education;
President of Open and Distance Learning Association of Australia (ODLAA)

Ulrich Bernath, Trustee and Chair of the Board of Directors of the Ulrich Bernath Foundation for
Research in Open and Distance Learning, Germany



Best of EDEN 2016 9t Research Workshop, Oldenburg

Use of MOOCs in Traditional Classroom:
Blended Learning Approach

Antonia Brali¢, BlaZenka Divjak, Faculty of Organization and
Informatics, University of Zagreb, Croatia

Best Research Paper Award Winner

Abstract

MOOCs were initially designed as stand-alone products but blended
learning programs have been developed to utilize the benefits of MOOCs.
This paper presents case study research of incorporating a MOOC into
traditionally delivered course with specific goals of giving students
opportunity to experience learning in virtual environment and helping
part-time students in achieving particular learning outcomes. Benefits and
obstacles of such an effort were researched in a case study where part of
the traditionally delivered learning was replaced with a MOOC at a
compulsory graduate level course. Students were asked to choose between
completing a MOOC and taking project-based activity to work towards
the final grade. While going through the MOOC, it was required from
students to keep a learning diary to showcase the understanding of the
content but also to provide insight for qualitative analysis based on a set
of questions that the students were required to answer. The case study
research was based on qualitative analysis of the learning diaries and on
quantitative review of achieved results. Qualitative analysis of the answers
to open ended questions showed that students’ overall feedback has been
positive. Students were generally satisfied with this form of learning,
despite some difficulties, such as language barrier or sufficient prior
knowledge or required workload. Most appreciated characteristics of
MOOCs were self-paced learning and the option to assess knowledge on
regular basis, especially among part-time students.

Introduction

Growing popularity of Massive Open Online Courses (MOOCs) is indisputable.
Morris (2014) for example states that “MOQOCs are available to students to supplement
their learning and personalized learning environments, and use of learning analytics
are set to transform education”. Until today, different options of integrating MOOCs
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in formal education have been explored, implemented, and evaluated. Two main types
of embedding MOOC:s in traditional taught classes to achieve learning outcomes have
been noted: (a) recognizing results achieved in MOOCs before enrolling in a learning
program (prior learning) and (b) supplementing or replacing segments of academic
courses with content from MOOCs. Variety and availability of MOOCs have been a
strong encouragement for both cases. This paper focuses on the latter. Goal is to
enhance learning processes and ultimately, increase retention of acquired knowledge
and engage learners. This method of teaching has advantages and challenges, as
discovered in previous research. A right blend should take best of offline and online
learning to create a system that enable students to achieve learning goals in the best
possible way.

Many blended learning programs in academic setting today are created around
traditional courses that are now enriched with online content and capabilities. Blended
learning program can be built with any online content, not necessarily MOOC
content. There are multiple benefits of incorporating MOOC: in traditionally taught
courses. Griffiths, Mulhern, Spies, and Chingos (2015) study generated six of them:
“replaying lectures, augmenting or replacing secondary materials, filling gaps in
expertise, exposing students to other styles of teaching and class discussion,
reinforcing key skills, and teaching students how to teach online”. Series of authors
claim that blended learning approach can enhance teaching and learning, for example
(Morris, 2014; Gilbert & Flores-Zambada, 2011). Several attributes characteristic for
blended learning agenda at some institutions were detected by (Sharpe, Benfield,
Roberts, & Francis, 2006): “flexibility of provision, supporting diversity, enhancing the
campus experience, operating in a global context and efficiency”, which can also be
translated to benefits of programs like this. Often mentioned downside of MOOC:s is
low completion rate. Koller, Ng, Do, and Chen (2013) coin the term retention funnel
and state that high dropout rates in MOOCs can be alarming for traditional educators.
Embedding MOOC:s in traditional face to face (f2f) classes by assigning credit to its
partial or full completion could partly solve drop out problem. One student that
participated in the covered case study in this paper stated that she “used MOOCs
earlier to supplement the classroom learning but due to university related
commitments she was not able to complete MOOCs. That is why incorporating a
MOOC in classroom taught courses so its completion counts towards the final grade is
a great motivator”. Computer literacy and technology acceptance are general
challenges of online learning that need to be kept in mind. Israel (2015) emphasizes
that integrating a course that is not designed to be a part of a blended learning
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program, holds its challenges, such as ensuring student engagement. Having benefits
and challenges of MOOCs in mind, it has become clear that a proper blend of online
and classroom activities has to be created to achieve success among a targeted student
audience.

Series of studies and experiments have been conducted to trial and evaluate the use of
MOOGC:s in traditional taught courses. Griffiths et al. (2015) have conducted a study to
“examine the use of MOOCs in fourteen campus-based courses”. No statistical
difference in pass rate or final score was registered in those studies, but feedback
covering rating, interest, amount learned, and difficulty was better for traditional
taught classes. Further on, blended learning with MOOC content was piloted at San
José State University (SJSU), leveraging an edX course in class. Flipped classroom
model including projects and quizzes was implemented. This program achieved “a
high success rate with 90% of the students passing the final exam, as compared with
55% in the traditional class of the previous year” (Ghadiri, Qayoumi, Junn, Hsu, &
Sujitparapitaya, 2013) in (Yousef, Chatti, Schroeder, & Wosnitza, 2015). Israel (2015)
reviewed models of blending MOOCs in traditional classroom teaching; major
findings were that “there is modest positive impact on learning outcomes, no
significant evidence of negative effects for any subgroups of students, and lower levels
of student satisfaction are recognized in blended MOOC:s in classrooms. A blended
learning program has also been experimented at Vanderbilt university as well where
Coursera Machine learning MOOC was incorporated in a graduate level course on
machine learning. MOOC chapters were built in the course, accompanied with
additional learning and tasks that were important for the students. Students’
experience was evaluated through a focus group and qualitative analysis. The student
feedback was overall positive; students appreciated flexibility, possibility to learn at
their own pace, and bite sized videos, but also realized that it takes motivation and self-
discipline to stay on track. Students did not participate in forums and discussions but
described forums as useful to realize the issues other students might have. Students
appreciated the flipped classroom model and the possibility to apply what has been
learned outside of class. Students were asked to give a rating of the course and the
blended approach in 2012 had higher satisfaction score than the traditional taught
course in 2006, on these small samples, which needs to be taken into consideration
(4.17 and 3.83 respectively) (Bruff, Fisher, McEwen, & Smith, 2013). This model is
similar to the one applied at University of Zagreb, Faculty of Organization and
Informatics in Croatia (FOI) that is presented in this paper.
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Case study and research questions

The course Discrete Mathematics with Graph Theory (DMGT) is taught in the first
year of master level of study programs Information Systems and Software Engineering
at FOL It is taught as a blended learning course and both full-time and part-time
students are enrolled in the course. The syllabus consists of two parts: in the first part
different topics in discrete mathematics are covered and the second half is dedicated to
the graph theory and its applications. The topics have sound foundations in
mathematical theory but offer multitude of applications of the covered theory in
computer science and business, e.g. problem solving exercises that are performed
individually or in teams (Divjak, 2015). Incorporation of a MOOC in the course is
learning outcomes-based. The constructive alignment for the two learning outcomes
(out of 7) for the course DMGT is presented in Table 1. Term “constructive
alignment” is coined by John Biggs (2003). In order to guarantee achievement of
intended learning outcomes they must be aligned with teaching and learning method,
assessment and student workload.

Table 1:  Constructive alignment of two of the learning outcomes on the course DMGT

Course learning outcomes related  Teaching and Assessment method Student
to MOOCs learning method workload -
ECTS credits

LO1: Solve real world problems in Students workin  Teacher assessment and LO1: 40 hours

ICT with methods from graph teams of three on  peer assessment of =15ECTS
theory and discrete maths posing and problem solving based (approx. 20%
individually and in collaboration solving authentic  on prepared criteria and of the course
(fully covered here) problems scoring rubrics 7 ECTS)

LO2: Use mathematical literature Alternative: Alternative: assessment LO2:20 h
from multiple sources, at least one  students of MOOC performance

tool for processing mathematical participate in (90% of a final grade);

language, and an e-learning selected MOOCs diary analysis and

system, having specific presentation of MOOC to

characteristic of mathematics in other students (10%)

mind (partially covered here)

MOOC has been offered as an alternative activity to project work that was credited
towards the final grade in the course. Both activities are aligned to the same learning
outcomes as it is shown in Table 1. There is a two-folded goal for the introduction of
MOOC in the course. Firstly, to give students more online learning experience and
secondly to help part-time students, that are working and are not able to fully
participate in campus teaching, in meeting the course’s learning outcomes. We
researched the case study in order to answer the following research question:
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1. Can use of MOOCs help in giving students positive learning experience in
virtual environment and help part-time students in achieving particular
learning outcomes?

2. How to align course learning outcomes and student workload with use of
MOOC:s in a specific course?

3. What are the main challenges for students in using MOOCs?

MOOC learning program is covered and evaluated in this paper for academic years
2014/2015 and 2015/2016. In the first academic year, students were asked to choose a
course-related MOOC on Coursera platform and a teacher needed to approve a
choice. In the second academic year students were supposed to choose a course among
those that were preselected and offered in LMS (Moodle), to provide a more focused
approach and increase quality of the program.

Case study analysis: quantitative and qualitative

The sample in this research was made out of graduate students enrolled in DMGT
course. In the academic year 2014/2015, there were 107 students enrolled in DMGT
class, 28 female and 79 male students, out of which 9 chose to complete a MOOC. In
year 2015/2016, 88 students were enrolled, 75 male and 13 female, out of which 22
chose a MOOC. In both years, part-time and full-time students were enrolled in the
course but part-time students were particularly encouraged to take a MOOC. Some
trends are shown in Table 2.

Table 2: Metrics, 2014/2015 and 2015/2016

Name of metric 2014/2015 2015/2016
Percentage of students that chose MOOC over project work 8.26% 25%
Average final grade of students who completed a MOOC 37.94% 52.93%
Average final grade of students who completed project work 45.53% 50.48%
Average evaluation of MOOC related tasks (by teacher) 85% 71.67%

Number of users that chose MOOC over project work grew significantly in 2015/2016.
This could be related to previous experiences shared by students that attended DMGT
course. In year 2014/2015 better average final grade was achieved by students who
completed project work but the results changed in 2015/2016 when a better final grade
was achieved by those students who chose MOOC over project work. This change can
be explained in different ways but since there was too small proportion of all students
taking MOOC:s to make any reliable conclusion based on quantitative data. Data taken
from the second year is more reliable because every fourth student took a MOOC.
Based on that, it seems that the achievement of learning outcomes is on very similar
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level for both groups. Finally, MOOC related tasks have been graded better in
2014/2015. This grade consists of two parts: 90% are based on MOOC’s final grade
received by students and 10% on their diary quality and short presentation of MOOC
to other students. Further research needs to be done in the upcoming years of teaching
this course with the same approach, to be able to detect trends and more reliable
results because the main limitation of the quantitative part of this research is a small
number of students in MOOC:s.

Students were obliged to keep a learning diary when going through the MOOC. Diary
was roughly determined by required open-ended questions. Journal feature in Moodle
was used to keep learning diaries by students and to deliver feedback by teachers.
Questions that were set in front of the students to describe their experience with
MOOC were essentially the same in both academic years as it can be seen in table 3. In
2015/2016 the questions were fine tuned to gather more detailed information and the
volume of required handed review was increased from 400-800 words to 800-1000
words. Open ended questions offer guidance and ensure loose uniformity in results.
Still, this way of feedback gathering allows enough flexibility to express personal
experience and opinion. The answers relevant to the research questions are analyzed in
the following paragraphs.

Table 3:  Questions asked in MOOC learning diary

1. Which MOOC did you choose and what success did you achieve? Certificate/points upload

2. What did you learn? Please refer to learning outcomes of the course DMGT.

3. Elaborate your weekly activities in MOOC by explaining what you learned. Have you encountered
this content earlier in your studies at FOI?

4. How are content and methods covered in MOOC related to DMGT course?

5. Elaborate your weekly activities in MOOC by explaining what you learned. Have you encountered
this content earlier in your studies at FOI? (only in 2015/2016)

6. How would you describe your experience with using MOOCs?

7. Estimate the time required to successfully complete the MOOC (personal opinion, not what is
listed on MOOC site)

8. What changes could we introduce to DGMT course based on your experience with the MOOC you
took?

Connection between MOOC and DMTG course (questions 1-5)

As required, all students have uploaded a screenshot of their certificates of completion
and shared the results they achieved. Similarly, a description of weekly activities was
done, in more or less detail, by all students. Most variety was encountered in questions
covering connections between MOOCs and DMGT as well as courses taken
throughout formal education. Students that took different MOOCs were able to
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connect them with particular learning outcomes of DMGT not necessarily the ones
from Table 1: (a) “I would link the Coursera course to a specific learning outcome of
DMGT: to use mathematical literature from multiple sources, at least one tool for
processing mathematical language, and an e-learning system, having specific
characteristic of mathematics in mind.”; (b) “I would connect MOOC learning
outcomes with three DMGT learning outcomes”. Some students have found loose
connection between MOOC content and classroom taught content. Several have
emphasized that MOOC in fact covers practical implications of what is taught in the
classroom taught course and how well they supplement: “DMGT and MOOC are
complementing each other very well. In DMGT I received theoretical grounds and
MOOC helped be to understand the theory following practical examples”. One of the
most mentioned elements of this type of learning was the language of MOOC:s:.
Learning in English was rather new for most students and the feedback was various:
(a) “I was sceptical because of the language barrier (...) and taking a MOOC was quite
a challenge because it required combining English language and important content”;
(b) “I liked this way of learning because, in addition to learning itself, I had a chance to
practice my English skills and to think about this topic in English”. Not all language
related feedback was positive: (a) “As the MOOC was progressing, it took more time
and effort to complete everything in the curriculum. Completion was additionally
slowed down by English language”; (b) “I spent most of the time translating tasks to
Croatian to understand what needs to be done”.

Experience with using MOOCs (question 6)

Generally speaking, the experience of taking a MOOC has been positive, with majority
of students reporting that they would encourage continuing this way of teaching
DMGT and that they will continue to use MOOCs to supplement their own learning:
(a) “As I was going through the course I selected, I have also browsed through the
platform and detected several other courses I plan to take at a certain point”; (b) “The
entire experience (...) is very positive. This is the first time I have studied something
this way, but it is definitely not the last one”. In the first year, choosing a MOOC that
fitted DMGT was students’ responsibility and the reactions were various. Some have
appreciated this approach: “A significant advantage was that we (students) were not
limited by a certain topic, but only by an area that needs to be covered in a MOOC”,
while some would have preferred to have a specific MOOC to take: “It would be good
to have a specific course as a task, rather than being given the option to choose any
course that fits DMGT. Coursera library is very extensive so it took some time to find
the appropriate course”. Based on this type of feedback, practice changed in the second
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year and a list of potential MOOCs was shared in LMS. Self-paced learning was much
appreciated; students valued the option to learn when possible and when it suits them.
It also helped to have a structure in place to keep them on track: (a) “I was able to plan
my time dedicated to learning. The only element to have in mind was the quizzes
deadline, where I had three attempts without time limit, which was more than fair”;
(b) “Being time-flexible was one of the most important elements of MOOCs”; (c)
“Advantage of MOOC:s is the possibility to access content anytime, when I was focused
and motivated, and interested in that content. Thanks to this, I was able to master the
content in a more efficient way - simple and fast”. Students also have had positive
experience with more frequent knowledge evaluation: “More frequent knowledge
evaluation is far more effective than having two exams per semester”.

Time required to successfully complete the MOOC (question 7)

To fit MOOC in a classroom taught course properly, it is important to value the time
spent to complete the MOOC. This aligns with ECTS points awarded for each
traditionally taught course in formal education. As mentioned in Table 1, goal was to
cover MOOCs with estimated 40-50 hours to completion, to fit approximately 30% of
complete DMGT course ECTS load. The actual time spent on completing a MOOC
occasionally differs from what is stated on MOOC providers’ websites. Still, most
students have shared that the time it took them to complete the MOOC corresponds to
what is stated on MOOC homepage. However, common feedback was that the
required time can prolong significantly depending on prior knowledge of the subject
and consequently speed of completing follow up tasks, as well as on efforts put into
studying follow up literature: (a) “In the beginning I was fast with solving problems
(...) because I have encountered this content before (1h-2h/week). Later, it took me
longer to solve tasks and I needed to go through materials again (4h-5h/week)”; (b) “It
took the same amount of hours as stated on Coursera site to complete the MOOC, but
to rewind the videos and to fully understand the content, it took twice as much time as
suggested”; The role of English as the language of all chosen MOOCs was also
significant in actual time required to complete the MOOC: (a) “Some tasks were easy
while some required significant effort to master mathematical cryptography
terminology in English”; (b) “If a student understands English well, it is possible to
follow lectures at a higher playback speed”. Challenging tasks are not merely a time
consuming activity; some students report that challenging tasks make MOOC
participation more interesting: “T'asks that trigger intensive thinking are the reason
why I'm glad I chose MOOC?”, but also: “It would be hard to follow MOOC content
without basic subject knowledge gained in classroom.”. Interesting feedback in regards
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to time spent on MOOC was given by a student who stated that “5 hours per week is
the optimal amount of time to dedicate to this type of learning, as it’s likely that
individuals spend the same amount of time on activities that are not at all connected to
university related tasks”.

Discussion and conclusion

After analysing learning diaries and overall student performance on the course let us
summarize answers to research questions. Since the small sample is serious limitation
of the quantitative part of research conclusions are mostly based on qualitative analysis
of students’ diaries.

Can use of MOOCs help in giving students positive learning experience in virtual
environment and help part-time students in achieving particular learning
outcomes?

According to feedback gathered in the learning diaries, MOOCs have supported
learning in virtual environments, providing an experience that was new for majority of
students that participated and opening doors to online learning for students. To them,
possibility to learn at their own pace was very important. Recognition of the value of
forums, discussions, and partnering with other to achieve best results justifies that the
MOOC activity is an alternative to the team work that also has a goal to enhance
collaboration skills of students. Furthermore, feedback showed that part time students
are happy about the opportunity to have an option to manage their learning. This
option was mentioned as an improvement opportunity for traditionally taught classes
as well. Common student feedback was that this exercise resulted in exploring MOOC
platforms and what they have to offer. Authors, after carefully examining answers,
strongly believe that students will continue to use MOOC platforms to supplement the
classroom teaching, or to expand their knowledge in general. Knowledge assessments
have also been accepted well by students; general belief is that regular knowledge
assessment increases knowledge retention and reduces stress related to adopting big
amount of content.

How to align course learning outcomes and student workload with use of MOOCs
in a specific course?

In order to introduce MOOCs into traditional classroom fine tuning with learning
outcomes, assessment methods and students’ workload is required. Special attention
should be given to student’s workload having in mind students’ prior knowledge and
possible language barriers. Therefore, a teacher should check all recommended
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MOOCs very carefully in advance and estimate student workload. Actual students’
workload for non-native English speaker students is usually higher than listed on an
official MOOC declaration. Interestingly, intended learning outcomes (Table 1) were
not always recognized by students as covered by MOOC exercise. The possible
explanation is that students are not very interested in the pedagogical foundation of
the course and the concept of learning outcomes. Students much more easily map
concrete content than abstract competences such as problem solving.

What are the main challenges for students in using MOOCs?

Language has been pointed as a barrier for multiple students. Obviously, good
command of English language can significantly contribute to the MOOC completion.
Still, even though English language was emphasized as a barrier, it was also
characterized as a positive challenge an all students successfully finished courses
despite of the potential language barrier. Further, students emphasized importance of
previous knowledge (mathematics and programming) that enable them to be
successful in MOOC despite of the declaration at the beginning of majority of MOOC
that no specific prior knowledge has been required. Finally, students appreciate
applications and implementations of knowledge as well as more frequent knowledge
and skills assessment. Students are also aware that self-motivation and completing
tasks in time is required to successfully complete the MOOC, which requires thorough
planning of MOOC related activities so they fit in students’ schedule.

To conclude, blending MOOCs in DMGT course resulted in multiple findings and
opened further research questions. Even though the model described in this paper is
similar to certain models and researches in blended learning, this model is based on
learning outcome approach and have student workload and prior knowledge in mind.
Furthermore, part-time students perceived offering MOOCs flexibility as an
alternative to project team work very positively. Comparing research results to similar
research, it was found that it is similar in some segments but differs in others. For
example, similar as in research by (Israel, 2015), there was no evidence of negative
effects for learners that completed MOOCs. There is not a significant difference in
final grade among students who joined project work and those who completed a
MOOC. However, unlike in research by (Israel, 2015), all students that took MOOC
reported high level of satisfaction. This research is a starting point for further research
in blending MOOC:s in traditionally taught courses, to detect trends, progress, and
generate guidelines for a successful implementation of online content from strategic
point of view.

56



Best of EDEN 2016 9t Research Workshop, Oldenburg

References

1.

Biggs, J. (2003). Teaching for Quality Learning at University (2" ed.). Buckingham:
Society for Research into Higher Education /Open University Press.

Bruff, D., O,, Fisher, D. F., McEwen, K. E., & Smith, B. E. (2013). Wrapping a
MOOC: Student Perceptions of an Experiment in Blended Learning. MERLOT
Journal of Online Learning and Teaching, 9(2).

Divjak, B. (2015). Assessment of complex, non-structured mathematical problems.
Presented at the IMA International Conference on Barriers and Enablers to
Learning Maths: Enhancing Learning and Teaching for All Learners, M.A. Hersh
and M. Kotecha (eds.).

Ghadiri, K., Qayoumi, M. H., Junn, E., Hsu, P., & Sujitparapitaya, S. (2013). The
Transformative Potential of Blended Learning Using MIT edX’s 6.002x Online
MOOC Content Combined with Student Team-Based Learning in Class. Retrieved
June 8, 2016, from https://www.edx.org/sites/default/files/upload/ed-tech-
paper.pdf

Gilbert, J. A., & Flores-Zambada, R. (2011). Development and Implementation of
a “Blended” Teaching Course Environment. MERLOT Journal of Online Learning
and Teaching, 7(2). Retrieved from
http://jolt.merlot.org/vol7no2/gilbert_0611.htm

Griffiths, R., Mulhern, C., Spies, R., & Chingos, M. (2015). Adopting MOOCs on
Campus: A Collaborative Effort to Test MOOCs on Campuses of the University
System of Maryland. Online Learning, 19(2). Retrieved from
http://eric.ed.gov/?id=E]J1062937

Israel, M. J. (2015). Effectiveness of Integrating MOOC:s in Traditional Classrooms
for Undergraduate Students. International Review of Research in Open and
Distributed Learning, 16(5), 102-118.

Koller, D., Ng, A., Do, C., & Chen, Z. (2013, June 3). Retention and Intention in
Massive Open Online Courses: In Depth [Blog post]. EDUCAUSEreview.
Retrieved July 17, 2016, from http://er.educause.edu/articles/2013/6/retention-
and-intention-in-massive-open-online-courses-in-depth

Morris, N. P. (2014). How Digital Technologies, Blended Learning and MOOCs
Will Impact the Future of Higher Education. Paper presented at the International
Conference e-Learning 2014. Multi Conference on Computer Science and

57



Best of EDEN 2016 9t Research Workshop, Oldenburg

10.

11.

Information Systems, Lisbon, Portugal, July 15-19, 2014. International Association
for the Development of the Information Society. Retrieved from
http://eric.ed.gov/?id=ED557272

Sharpe, R., Benfield, G., Roberts, G., & Francis, R. (2006). The undergraduate
experience of blended e-learning: a review of UK literature and practice. The Higher
Education Academy. Retrieved from
https://www.heacademy.ac.uk/sites/default/files/sharpe_benfield_roberts_francis_
0.pdf

Yousef, A. M. F., Chatti, M. A., Schroeder, U., & Wosnitza, M. (2015). A Usability
Evaluation of a Blended MOOC Environment: An Experimental Case Study.
International Review of Research in Open and Distributed Learning, 16(2), 69-93.

58



Best of EDEN 2016 9t Research Workshop, Oldenburg

From Evaluation to Sensemaking: Emergent
Development of a Masters Distance Learning
Research Methods Module

Palitha Edirisingha, Phil Wood,
University of Leicester, United Kingdom

Abstract

Evaluation of student learning is ever more important in higher education
today, due to managerial reasons as well as a genuine interest among
teachers to improve students’ learning. Such module evaluation is
generally carried out using end-of-module/semester questionnaires.
While these evaluation tools may capture some reflections of student
learning, they are often poorly focused, and rely wholly on summative
perspectives which are captured at a point remote to the learning process
itself. This paper reports on an initial investigation centring on developing
a formative framework for evaluating distance learning modules. It is
distinguished from typical summative questionnaire evaluations by the
collection of live feedback from students as they undertake a module,
allowing for insight and feedforward to develop materials as students
undertake the module. This is achieved by using a modified version of an
approach called “Lesson Study”, a collaborative planning and evaluation
tool which originated in Japan (Lewis etal, 2009). The evaluation
framework that we develop here is centred on the notion of sensemaking
(Weivk, 1995).

Keywords: Distance Learning, Emergent Evaluation, Sense Making, Lesson Study,
Module Evaluation, Research Methods.

Introduction

The evaluation of modules in higher education is an important driver for change and
curriculum development. Whilst a number of different approaches have been
developed to evaluate modules, the standard tool used in evaluating student
experience is the summative questionnaire which students are asked to complete at the
conclusion of a module. These questionnaires often cover a spectrum of issues, but
they often focus on issues around learning, rather than the experience and nature of
the learning itself. Statements are often general in nature, e.g. “what was the quality of
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learning resources?” which can lead to over-simplified responses which lose the
nuances of personal experiences.

There are a number of issues with the accuracy and utility of summative
questionnaires. Firstly, many students, especially on distance learning courses, do not
bother to fill in the questionnaires, either because they are busy professionals, or
because they are happy with their experiences so do not value the opportunity to share
their views. Secondly, questionnaires are inherently retrospective, which can lead to
over-simplification of views, as a nominal overall impression is given, with little
differentiation concerning a range of experiences. Thirdly, with the evaluation being
undertaken after the module has finished, means that any potential improvements can
only be undertaken after the students have finished their learning; future cohorts
might gain from any given evaluation, but not those completing the evaluation.
Finally, the analysis of questionnaire data is often reductive, leading to numeric
summaries, with little explanatory or discursive insight into the complexities of the
activities undertaken. This means that general patterns become important rather than
individual experiences, losing the idiosyncratic nature of student experience, which
might be especially important for distance learners.

The restrictions above are recognised within the literature already (Wachtel, 1998) and
have led to the development of alternative approaches in an attempt to gain a better
evaluation of learning, whilst also acting as the starting point for cyclical development
of the curriculum. For example, Ellery (2006) developed a multidimensional
evaluation framework for use on a campus-based course on data analysis in social
science research methods. The approach not only gathered information from students,
but also captured lecturer perspectives in an attempt to create a more complete picture
of student experience and learning. A number of methods were used to capture
evaluative data that were then used to inform curriculum and pedagogic development.
Benson et al. (2009) extended the idea of formative evaluation further by developing a
participatory evaluation model, that again was multi-modal, based on the work of
Jackson and Kassam (1998) which is

“a process of self-assessment, collective knowledge production, and
cooperative action in which the stakeholders in a development
intervention participate substantively in the identification of the
evaluation issues, the design of the evaluation, the collection and
analysis of the data, and the action taken as a result of the
evaluation findings” (Jackson & Kassam, 1998; p.3).
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Here, students were involved in identifying the terms of evaluation before being
involved in data capture and interpretation. This made them and lecturers joint
investigators into their own work, and gave a sense of joint responsibility for
improving modules and learning. However, in both cases, these alternative approaches
were developed within campus-based contexts. In addition, some of the same
restrictions can occur, with evaluation leading to improvements for future learners
rather than those who have completed the evaluation. In this investigation, we
attempted to develop an alternative model which could be used in distance-learning
contexts, and which could lead to new activity in-action, i.e. which would allow those
involved in the consultation to gain from their involvement as they follow the module
under analysis.

In developing a different approach to evaluation, we have chosen to develop a process
which is closer to sensemaking (Weivk, 1995). The underlying basis for sensemaking is
that groups or organisations attempt, collectively, to understand and give meaning to
their experiences. As with evaluation, sensemaking often occurs at the end of a
process, retrospectively gaining insight into experiences to help develop better
processes for the future. However, Klein et al, (2006; p.71) state that, “Sensemaking is a
motivated, continuous effort to understand connections (which can be among people,
places, and events) in order to anticipate their trajectories and act effectively”. This
leaves the possibility of sensemaking as an interactive tool for understanding and
developing practice as it emerges. If we can begin to understand the trajectories being
followed by students as they undertake a module, we can begin to act effectively as the
module unfolds. We can also begin to gain insights into the idiosyncrasies of student
engagement and learning within a module. This approach also sees tutors and students
as partners in the development of their learning, which itself can lead to a cyclical
process of communal change (Figure 1).
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Sensemaking ~ /  Sensegiving
by tutors by tutors
Sensegiving Sensemaking

by students by students

Figure 1. The process of sensemaking and sensegiving between students and tutors (based on
Iveroth & Hallencreutz, 2016; p.51)

Iveroth and Hallencreutz (2016) see sensemaking as offering a cyclic process where
change leaders and employees are able to use action and dialogue to move practice
forward. Figure 1 shows a process where tutors are able to build new elements in a
distance learning module, thereby sensegiving to the students. Iveroth and
Hallencreutz (2016; pp.49-50) describe sensegiving as

“the process whereby an individual tries to influence others’
sensemaking processes...A sensegiver provides open communication
and cues in such a way that it affects the construction of meaning of
others.”

Students in turn make sense of these materials, and through their work, plus any
dialogue about the work in turn sensegive to the tutors. By trying to understand the
student work and perspectives, the tutors in turn make sense of the experiences,
adding and changing subsequent materials and approaches to take account of the ideas
they receive. The cycle then begins again. It is this cyclical sensemaking process that
we chose to develop to help us change, and hopefully improve, the learning
experiences of the students. The process which we used to aid this cyclical change
process was an approach called lesson study which is outlined below.

Aims of the pilot study

This investigation was undertaken on a distance-learning MA in International
Education course. The programme includes a 30-credit module on research methods,
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the second module of four which make up the first 120 credits of the masters course.
We decided to focus on this particular module as it has been identified as one which
students struggle with and which often leaves them with poor and incomplete
understanding. Other researchers have also identified the issues in teaching research
methods at Master’s level (e.g., Barraket, 2005) and at a distance (e.g., Schulze, 2009).
In developing an evaluative process, we wanted to create an approach which allowed
for:

e diagnostic and formative module information;

e aclear link to curriculum development;

e a framework for distance learning change and development which relies on more
than a performative activity;

e putting pedagogy (interpenetration of teaching, learning, curriculum and
assessment and their interaction with teachers and students) at the centre of the
process;

e emergence and trialling of new approaches as a standard element of our work.

The cohorts we work with are small, typically 8 to 10 students per intake (with two
intakes per year) which needs to be kept in mind when considering the process and
results we have gained. We are presenting this work within a particular context and
the degree to which it might translate, especially to very large distance learning
courses, is not known.

Outlining the Evaluative Framework and Pilot Data Collection

In developing a cyclical model to allow a sensemaking approach, we decided to use a
variant of lesson study (Lewis etal., 2009), a framework which attempts to help
teachers improve their pedagogy by working collaboratively to improve student
learning. Lesson study has been a core feature of educational development in Japan for
over 100 years. Since the end of the 20" century it has moved beyond Japan, and is
now a well-established method for pedagogic development in countries around the
world, being increasingly embedded in countries across all continents. It is a
collaborative form of action research (Wood et al., 2017) which relies on dialogue and
joint endeavour meaning that it cannot be undertaken by individual tutors to reflect
on their own practice.

A Dbasic cycle of lesson study is given in Figure 2, and begins with a group (as few as
two will work) of teachers coming together to identify a learning challenge. The
learning challenge is a specific element of learning that students struggle with and
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often fail to understand well. Having identified such a challenge, the group then work
together to plan a lesson which engages with the elements of that challenge to create a
pedagogic experience which will help students gain a greater level of understanding.
This requires the teacher group to spend time considering not only the teaching
element of the lesson, but also the learning of the students. How will they engage with
and make sense of the subject matter? How will particular activities be understood and
completed?

Once the lesson is planned and resourced, one member of the group teaches the
lesson, whilst the other members observe a number of students. The observations
focus on trying to note how students react and make sense of the lesson material. Once
the lesson has finished, the teacher group reconvenes to consider the evidence for
student learning and the degree to which the lesson has helped them move forward in
their understanding. If there is the opportunity, a second lesson can be taught again to
a parallel group, making amendments to the original lesson where necessary, to
maximise the level of pedagogic insight gained from the process.

5. The Lesson Study 15 Teacherzroi

group decides what 'd' itifi EToup
they have learned idenitifies an issue
hd cat taachian focusing on student

; difficulty to

amended session investigate a
with a parallel group 'learning challenge'
to gain more insight

4, The Lesson Study

group evaluate the 2. The Lesson Study
observation group plana
evidence to consider 'research session’ to
the extent to which meet the learning
they have met the challenge
challenge.

3. The session is
taught by one
member whilst
others observe
student
reactions/learning

Figure 2. A basic lesson study cycle

To date, lesson study has only been applied in face-to-face contexts, in large part due
to the school-based context within which the vast majority of lesson study takes place
together with the central role for observation. We decided that we would develop a
modified version of this approach as the basis for developing and evaluating student
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learning as it occurred within a distance learning module. Our research was
undertaken with three students from a cohort of five who were undertaking the
research methods module, and did so using an amended version of the cycle in
Figure 2. A central element of the lesson study approach is the observation of the
research lesson, an activity which obviously does not translate directly to a distance
learning context. However, where appropriate, the use of discussion board dialogue
might stand in place of this element of the cycle. We decided to use individual semi-
structured stimulated recall interviews (Lyle, 2003) as the main source of evidence for
approaches to, and levels of, learning (see Appendix 1 for questions used) in place of
observations, and hence the amended lesson study cycle looked like that given in

5. Insights from the
evaluation are 1. Teacher group

Figure 3.

considered in identifies an issue
helping plan the as the ‘learning
next work package challenge’
of interest

2. The teacher

4. The teacher group
group meets to collaboratively plan
consider the a week-long
evidence from the package to meet
interviews the learning
challenge.

3. Students
complete the week-
long work package,

and teachers
interview them to
discuss learning
experiences

Figure 3. Modified lesson study cycle for distance learning contexts

This cycle was used to investigate two areas of the research methods module which
often cause problems in student learning:

e developing research questions;
e organisation, analysis and interpretation of data.
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Having completed these two cycles of investigation, we decided to include an extra
step in the process, based on research in lesson study at higher education level (Wood
& Cajkler, 2016). In a final, third, cycle which focused on the development of critical
writing in student work, we included a step before the first planning meeting which
consisted of individual interviews with the three students to investigate their
understanding of some of the key concepts of critical writing, and to ascertain the
pedagogic approaches they preferred when learning online. This amended cycle is
shown in Figure 4. This amended cycle, by engaging with students both before and
after the learning which was to be undertaken meant that they became part of the
process of sensegiving early in the cycle. It allowed us to get a much clearer and deeper
understanding of the issues they faced before beginning to plan an area of work.

The module lasted for 16 weeks, with the three cycles of modified lesson study
occurring at weeks 2, 7 and 12 (see Figure 5). In addition, general individual interviews
were undertaken with the three students at the beginning, middle and end of the
module. The intention of using this model was to help us to develop a deeper
understanding of what students believed they were learning, but also how they were
making sense of the module materials. As such, this gave us an opportunity to
evaluate, amend and develop approaches as the module unfolded (hence the idea of an
emergent sensemaking approach). The approach also allowed us to gain ideas and
insights from each other as tutors as we developed the module together.
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6. Insights from the
evaluation are 1. Tutor group
considered in identifies an issue as

helping plan the the ‘learning
next work package challenge’
of interest
2. OPTIONAL: tutors
5. The tutor group interview students
meets to consider concerning prior
the evidence from learning and
the interviews conceptual
understanding
4. Students

complete the week- 3. The tutpr group
collaboratively plan

long worlf packfige & a week long package
tutors interview X
" to meet the learning
them to discuss
N N challenge
learning experiences

Figure 4. Enhanced modified lesson study cycle for distance learning contexts

Week 7

Lesson study cycle 2

Lesson study cycle 1 Lesson study cycle 3

Research questions Critical writing

Organisation, analysis
and interpretation of
data

Week 12

End of module ; :
i Analysis o
Initial Midpoint Interview _V
; . (after final
Interview Interview i
assignment assignments)
submission)

Figure 5. Overall schematic of data collection for emergent evaluation approach
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Results

This pilot study allowed us to gain a number of insights. Here, we focus on the
reflections and advantages we gained as curriculum developers, and also consider
some of the possible issues and challenges of scaling up the approach to larger groups.

Initial starting points

At the beginning of the module, the initial interviews we completed gave us very useful
insights into relevant prior learning of students. One student had completed a social
research methods course at undergraduate level, and therefore felt that she had a
relatively clear foundation on which to build her studies,

“The fourth year [of my degree] was a dissertation research. So I'd
got some experience with it. I mean it’s been a few years but with the
readings, it’s starting to all kick back in and I'm starting to
remember the things that I was doing back then.” (student C)

Another student had come from a non-social sciences discipline, but had been
involved professionally in small-scale research projects, so had some practical
experiences of research involvement, but little theoretical perspective.

“T've done little bits and bobs subsequently. Things like in my work
when I have been generating outcomes of projects. Carrying out
things like student focus groups etc., things like that. So not hugely
detailed or in-depth in terms of my actual research in the past, but as
I say, some exposure to it.” (Student A)

This helped us understand the very different starting points from which students enter
the module on research methods, and the extent to which we could assume a basis in
research methods or not.

The interviews also gave us opportunity to understand in some detail the learning
practices students had developed in their first module, prior to studying the research
methods module. Again, even though we only conducted interviews with three
students, all had very different approaches to their studies, often based on prior
learning approaches, but also practical, work-based constraints. This included
different preferences in terms of working with others, and sources of information.
Student A had a preference for collaborating with others in his work, whilst Student B
preferred to read and work individually, partly the result of a hectic work schedule
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which meant she was away from home on work-related visits on a regular basis. There
was also a wide variation in the use of digital media. Student A made use of a number
of Apps, and worked predominantly on an iPad, whilst Student C preferred to use a
laptop unless she was away from home.

By using the information from the initial interviews we were able to gain some critical
and rich insights into prior learning and students” approaches to their learning. These
provided useful starting points for our collaborative planning sessions once the lesson
study cycles started.

Cycles 1and 2

The first two modified lesson study cycles (see Figure 3) which focused on research
questions and data organisation, analysis and interpretation, proved to be very positive
experiences for the two of us as researchers. The opportunity to discuss and build a
week-long work package of study activities through discussion allowed us to develop a
more critical and in-depth consideration of the content to be covered. During the
second cycle, we were also able to use student stimulated recall data from the first cycle
to inform our discussions. In the planning meetings we built out from some basic
principles to create possible narratives and activities to create a coherent package for
students. An example of notes written on a white board from the planning meeting for
modified lesson study Cycle 2 is shown in Figure 6.

Figure 6. An example of board notes from the planning meeting for lesson study Cycle 2
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In these meetings we considered how we thought the students would engage with the
materials and how this would help them in understanding the issues and concepts
covered during that week. These predictions were then considered again when we
evaluated the week’s work package in the evaluation meeting, having interviewed
students to understand their perception of their learning. As such, this approach gave
us a lot of insight and further questions concerning the development of curriculum
materials. As we evaluated one element of the work, it helped us consider the
development of the next element, often in ways we had not envisaged, leading to the
notion of an emergent process.

Cycle 1 of lesson study focused on helping students understand and develop research
questions. Past experience had suggested to us that students often struggle moving
from a broad research topic to specific questions. The research question work package
therefore focused on the process of filtering from an initial idea to a set of research
questions. This was done by asking students to begin by watching a short video on
developing research questions before writing a 2-3 paragraph outline of their potential
research project. Once this was complete, they were then asked to construct 2 or 3
statements central to this initial description. These statements were then to be
converted into questions. Finally, both the initial description and the questions were
posted onto a communal wiki for peer discussion.

The interviews with students at the end of the first cycle of lesson study helped us to
understand what students had focused on, and how they had made sense of their
experiences of their work on research questions. Student A reflected on how the
materials had helped him to narrow in on a set of research questions from a broad
starting point, and from this to how the research questions might be linked to the use
of particular data collection methods,

“.s0 what I'd got from the learning I suppose is taking it down to
something quite tight and quite focuse.” (Student A).

Student C took a very different approach to the work package. She decided to use a
thinking framework she used in science teaching with her students as a medium for
focusing in on research questions,

“you start off with a big circle on the outside, a smaller one inside,
and getting to a smaller idea. So you start off with a broader concept
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on the outside of the circle, and with research and everything, slowly
getting it smaller and smaller” (Student C).

Whilst the focus on starting with a broad idea and narrowing from there worked well,
the collaborative nature of the wiki had less universal success. Whilst two of the
students found the opportunity to share ideas useful, the third student was less sure,

“.everyone’s just too busy with their own areas and people are selfish
with their time. They don’t want to dedicate, rightly or wrongly, they
don’t have the time to input into somebody else’s work or reflect. If it
was marked I'm sure you would get greater input.” (Student B).

These insights helped us understand that the students had started positively in relation
to the learning challenge, i.e. that the materials which had been developed had helped
them create some good research questions. This meant that we could be confident
going forward into the module that they had a sound basis for further work, and did
not require further support in this area. However, it also gave us insights into the
partial success of the wiki as a collaborative space.

Cycle 2 of lesson study focused on another area which often challenges students, the
development of data analyses. Often, the challenge here is in understanding how
analysis methods work, and how data should be treated after collection. In many
research methods texts, data analysis is seen as a singular process, leading to
‘mechanical’ understandings of process rather than a more holistic engagement with
data. With this challenge in mind we started by breaking down the process of data
analysis (Figure 7).

Data

. Data
. Data analysis . interpretation

organisation

Figure 7. Developing a finer-textured approach to data analysis

Therefore, the work package started with an explanation of how data should be
organised, with consideration of transcribing, and organising quantitative data. This
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then led to a section data analysis which asked students to analyse data they had
collected themselves for a pilot study they were developing across the module. This
offered worked examples on which to base their work, but the concrete opportunity to
work on their own data was deemed important in supporting their understanding. The
work package then concluded with some reflections on some simple frameworks for
interpreting and writing about data.

Interviews with the students after they had completed the work package suggested that
they had found the resources easy to interact with. They tended to focus on those
resources which aligned with their own collected data, and did not necessarily work
with those activities which outlined analysis methods which they did not need,

“Yeah. So I basically tried to focus on the things that I was working
on. So I focused on the interview and observation thinking that if it
would come to it, I would come back to the website to have a little
look at the questionnaire part.” (Student C).

The students did voice a general confidence in the work they had completed, being
able to talk at length about the analysis methods they had used. They also commented
on the focus on interpretation, finding it useful, but also to an extent, difficult. This
appeared in part to be the result of a difficulty regarding the creation of a well-
considered and weighted interpretation. It was this reflection which led us to complete
a third cycle focused on helping students understand the structure and process of
writing a research methods assignment.

Cycle 3

In the final cycle of modified lesson study we attempted to consider how a
participative model (Wood & Cajkler, 2016) would work (see Figure 3). In cycles 1 and
2, we had started to develop a sensemaking approach which allowed us to consider and
modify materials as the students were completing the module, but the student
involvement was still, overall, retrospective. By using a participative approach, we
could gain insights from the students before planning the session We started by asking
the students to explain particular pertinent issues such as ‘critical writing’ to gauge
their understanding of core concepts for the week-long work package on assignment
writing. We then went on to ask them what they believed they would gain from most
in the week given the focus on starting their assignments. These reflections were
extremely useful in helping us understand what activities would have most potential
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impact in taking their learning forward, and some of their ideas and reflections were
incorporated into our discussions and curriculum development. For example,

“Well I suppose I look at criticality in two ways. Criticality I suppose
around questioning...It’s going into it in a bit more detail and
interpreting that. Then at the same time, balancing those
interpretations against other findings I suppose.” (Student A).

Other issues which came across as important, and in which some of the students had
les confidence, was the development of a coherent argument, the discussion of data
(reinforcing comments from Cycle 2), and how to develop a reflective voice regarding
critical writing about the research process. Interesting, in each of these cases, students
often offered clear, but brief definitions of key terms which suggested some
understanding, but little depth.

On the basis of the student interviews, we planned a week-long work package which
looked at an exemplar of an assignment from a previous cohort. It was introduced in
general and then offered consideration and advice on the issues of:

e Coherence, showing how various aspects of the writing needed to create threads
through the work. An example of this was the importance of the research
questions as a thread through the assignment (see Figure 8).

e Discussing data, particularly in terms of how patterns and exceptions might be the
focus of quantitative data writing, and how quotes might be used in qualitative
analyses of data.

e Finding a reflective voice, with suggestions for further reading, as well as
consideration of the difference between analytical and reflective writing.
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Introduction Statement of research questions

Discussion of research links to research questions, i.e,
if RQs focus on feedback, literature reflects this

Literature Review

’ Research design shows how research questions are

Resea I’Ch Desngn considered. This might be discussion of chosen

methodology in relation to RQs, and also which tools
are used to answer different RQs

Again, how tools which are discussed in more depth

Pilot outline link back to the RQs which have been developed

Discussion of results does eventually relate back to
the RQs. What has the pilot offered in response to the
RQs asked?

Insights and reflections

Figure 8. Diagram from the section on coherence in writing showing how research questions
could be a thread throughout the assignment.

After the work package had been completed by the students, there was strong support
for the utility of the resources provided. For example,

“Well it helped in terms of helping me getting mine structured and
giving an idea between the tone or voice...the focus you need to do
within the sections.” (Student A).

We believe that by engaging the students before the planning, we were able to target
our work and how we planned for their learning much more clearly. Indeed, a
participatory approach allowed the students the opportunity for a possibility of
sensegiving from which we made sense, before creating a work package. In this way,
whereas in Cycles 1 and 2 we had been the primary sensegivers in the process (i.e.
creating the work packages as we believed they needed to be), in Cycle 3 the students
became the primary sensegivers whilst we then made sense of their perceptions. We
then used this sensemaking together with our own expertise to develop a framework
for helping them overcome the challenges they had identified for us.
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Understanding patterns of engagement over the module

The emergent sensemaking approach allowed us to develop elements of the
curriculum in real time, driven by student response and reflection, thereby helping us
shape the content and approach of the module. This meant that we gained a deeper
understanding of the complexities of pedagogies, with the chance to respond to need.
In this way the process became both diagnostic and formative rather than summative
as often happens in module evaluation. Whilst the lesson study cycles allowed us to
engage with specific parts of the process of student learning. It also allowed us to begin
to understand the very different ways in which students make sense of their studies,
and the approaches they used over the course of the module. Table 1 shows the
contrast of Students A and B in terms of their approaches to learning over the course
of the module.

Table 1:  Comparison of two students” approaches to learning during the module

Student A Student B

First attempt at social sciences research Some experience of social science research
Makes use of iPad for most work Makes use of iPad for reading, laptop for writing
Valued wiki/research diary for peer feed forward Hardly used wiki — found it was of little use

Major focus on videos and some reading Engages with module work through reading
Developed research around a learning Developed research around international student
development project disability

Focused on resources and discussion with others ~ Focused on reading to make sense of the module
on the module to help develop and critique ideas

A very reflective approach A practical approach as training for the
dissertation
Pilot study used in professional work Module work has led to a more evidence-based

and critical approach to professional work

The two contrasted quite markedly in the way they approached their learning. Student
A worked quite collaboratively, enjoying the opportunity to discuss his ideas with
others, and posting regularly on a communal wiki as he found peer feed forward
helpful in his work. His iPad was also central to his work, including regular use of
video content. However, Student B mainly engaged with content through the use of
reading which was completed through a mixture of iPad and laptop use. Here,
engagement with others, through either informal discussion or the use of the wiki, was
almost absent. This student very much preferred to work alone on a specific work-
based project.

These insights helped us to understand the need for creating rich resource

environments which would allow students to navigate their way through the course in

ways which would suit them. There needed to be a flexibility in the way we presented
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materials so that all participants could construct a positive and well-structured
approach to their learning.

Discussion

Sensemaking, in this context pursued through the use of a modified version of lesson
study, makes the processes students engage in through their studies more explicit than
would be the case in dominant summative evaluation systems. As the outlines in
Table 1 above demonstrate, the students in our sample have approached their work
very differently, whilst arriving at similar endpoints by the conclusion of the module.
These processes might remain totally hidden in traditional end of unit evaluations, or
partially hidden if using learning analytics. The use of lesson study does not itself give
a complete picture, but it does make room for dialogue, and in the case of Cycle 3, for
joint development of learning approaches and materials. As such, it is possible to begin
to construct rich narratives which highlight the complexity of student work, and which
may help build more robust and well targeted online environments for students to
navigate and engage with.

An important part of the opening up of dialogue is the understanding, all be it
somewhat incomplete, of the learning ecologies the students build in making a success
of their studies. The students in this study are predominantly educational
professionals from a range of contexts. Their work can sometimes lead them to need to
travel abroad during their studies, or may require them to work in short bursts
between periods of high professional workload. To begin to understand how these
impact on their studies, how they react, and how they mediate the different stresses
and constraints on their time can all be useful in designing successful online resources.

By developing dialogue with students over the course of the module, together with just
in time materials development, we were able to focus on elements of the module we
knew from experience students struggled with. This led to course development and
reflection in real time, focusing on the students and their emerging work. In Cycle 3,
the use of interviews before the materials development, allowed us to create focused
and well-targeted materials which could then be tested and assessed. As such, there
was a rapid cycling of sensegiving and sensemaking which the lesson study approach
allowed to emerge. This is a time intensive process, but for elements of work where
students really struggle, it appears to provide a possible process for creating better
learning experiences.
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From our own perspective, the use of lesson study also allowed us to make space for
deep work (Newport, 2016). All too often, development work on distance learning
materials can fall into an accelerated process in a busy academic department where
academics are responsible for a number of different programmes and other activities.
This can lead to quick fixes and default approaches. Using lesson study led us to make
time to focus on important pedagogic issues. Newport (2016) characterises deep work
as a process of acting in a focused and undistracted way on cognitively demanding
issues. By focusing on elements of a module, with collaborative planning and
evaluation meetings, we were able to engage in this way.

These insights demonstrate that we were able to gain a deeper, though still partial,
understanding of student learning, but also makes clear the difficulties which exist
when attempting to capture the nature and detail of student learning. We were only
able to identify and work with some aspects of the module, and from the perceptual
accounts of three students. However, whilst we accept that we were not gaining a
whole picture of the student experience, we were nevertheless engaging, and making
sense of student learning at a much deeper level than standard evaluative processes
allow.

Final thoughts

Using a modified approach to lesson study as the basis for sensemaking and change
has proved to be a very positive experience. It allows for rolling renewal and
development of materials, and moves away from the overly-general summative
evaluations which are often too vague to help develop new pedagogic approaches. We
believe that a sensemaking process, in this case through the use of a modified lesson
study approach, can offer useful insights and allow for curriculum development which
is both well-grounded in an understanding of student needs, and also which helps
programme tutors gain a shared perspective concerning the course they are
responsible for. We also believe that lesson study, in a modified form, translates well
from a face-to-face setting to one which supports development of distance learning
pedagogies.

There were inevitable challenges, the most important being time. The three cycles of
lesson study led to intensive work, with interviews leading to planning and weekly
study package design and development within one working week before student use.
This means that time was not only being made to complete the lesson study cycle, but
also to complete a work package within a five-day window. This was intensive work,

77



Best of EDEN 2016 9t Research Workshop, Oldenburg

but did rely on a foundation of pre-existing module material, so that package
development was in some cases a process of editing and reorienting rather than
starting from scratch. Because of the intensive work required to develop a work
package, and the multiple cycles used across the module, we envisage this approach
being used in a targeted manner, at most across two modules per year. In this way, it
could be used as an integral approach to renewing and innovating on distance learning
courses. To attempt to use it on a larger number of modules over one academic year
would, in our opinion, be unsustainable. The core aspect of this approach is the
dialogic and formative nature of the process. This takes time, and whilst the rewards,
we believe, are potentially great, the required input is intense over a relatively short
period of time.

It also has to be stressed that the cohort involved in this pilot study was small, with
only three students being involved in the interviews, and five overall in the cohort
(The enrolment in this cohort was less than the usual number which is 8 -12). There is
a question mark as to how well this model would scale-up, but we see no reasons why
it should not work with larger cohorts. A small group of students would need to be
identified and invited to participate. Particular characteristics would also need to be
selected to ensure that a representative, or recognised, set of issues could be
considered. This might include students with different first languages, if an
international group, or participants located in different technological contexts.

Finally, there is a wider question mark over the degree to which sensemaking would fit
within wider, increasingly performative, evaluation frameworks used by universities.
We see this approach as being used instead of summative evaluations for the simple
reasons that it appears to give more nuanced, more critical and in-depth insight into
the learning and needs of students. However, as such it is working with the
complexities of pedagogy and students; the use of summative statistics would be
drastically over-reductive in this context, but is often the type of data that university
quality assurance systems appear to require within some national contexts, such as the
UK.

We see sensemaking as focusing on developing the quality and focus of curriculum
approaches through diagnostic and formative debate with students and other
colleagues. This pilot has demonstrated that a great deal can be gained by working
collaboratively through a modified lesson study approach, supported by more general
periodic interviewing. The constant, iterative approach allows for immediate
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incorporation of lessons learned and suggests that we can gain a much more in-depth

understanding of student learning patterns and needs.
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Abstract

Communities of practice (CoP) can promote teachers’ professional
development (TPD) and change their practices. However, empirical
evidence is still scarce. To contribute to address this shortcoming, a single
case study was carried out aiming the analysis of an online CoP involving
teachers and researchers. Data collection included the used platform
statistic data and posts automatically recorded, as well as the CoP’s
documents. Content analysis took into account Clarke and
Hollingsworth’s (2002) Interconnected Model of Teacher Professional
Growth (IMTPG) and was centred in (a) the external domain and the
curricular development (CD) practices; (b) the domain of the
consequences of the work carried out regarding the developed science
teaching strategies; (c) the evidence of their innovative nature; and (d) the
CD principles enacted. The results show that (a) the members
participation varied during the interaction period and their dynamic fits
an adaptation of Wenger et al.’s (2002) stages of development of a CoP,
with two action-research cycles; (b) the CoP developed diverse teaching
strategies coherent with recommendations from the literature; (c) the
teaching practices were innovative and challenging; and (d) the CoP
enacted several principles of CD suggested in the literature. Moreover, the
empirical results validated the dimensions of the IMTPG.

Abstract in Portuguese

As comunidades de pratica (CoP) podem promover o desenvolvimento
profissional de professores e mudar as suas praticas, existindo, porém,
poucas evidéncias empiricas. Contribuindo para reduzir esta lacuna,
efetuou-se um estudo de caso tinico cujo objetivo foi a andlise de uma
comunidade de pratica online. A recolha de dados as estatisticas da
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plataforma usada, mensagens gravadas automaticamente e documentos
da CoP. A analise de contetido teve em conta o Interconnected Model of
Teacher Professional Growth (IMTPG) de Clarke e Hollingsworth (2002) e
centrou-se: (a) nos dominios externo e das praticas de desenvolvimento
curricular (DC); (b) no dominio das consequéncias do trabalho realizado
no que respeita as estratégias de ensino de ciéncias; (c) nas evidéncias de
inovagdo das praticas; e (d) nos principios de DC operacionalizados.
Verificou-se que (a) a participagdo dos membros variou ao longo do
tempo e a sua dindmica se enquadra numa adaptacdo das fases de
desenvolvimento de CoP de Wenger et al. (2002), com dois ciclos de
investigacdo-acio; (b) a CoP desenvolveu diversas estratégias de ensino
coerentes com recomendacdes da literatura; (c) as praticas letivas foram
inovadoras, do tipo challenging; e (d) a CoP operacionalizou varios
principios de DC sugeridos na literatura. Os resultados empiricos
validaram também as dimensées do IMTPG.

Keywords: online communities of practice, teacher’s professional development,
Interconnected Model of Teacher Professional Growth, science teaching practices,
curricular development, innovation.

Introduction

The open and distance learning movement is increasingly growing and can take
different formats and shapes. One relatively new form of learning, particularly about
practices, is a consequence of the participation in social group, as communities of
practice or CoP (Lave & Wenger 1991; Wenger, 1998). CoP work on common
interests, shared objectives and resolve problems that are genuine and emergent from
the practices of the CoP’s members. When these communities use online
communications Tools, such as discussion boards or even mobile phones, to allow
interaction between the members and with artefacts or resources available in an online
platform, they are usually called online CoP.

Over the years, CoP have been extensively used to support professional development
(PD) and manage knowledge within organizations, in several professional contexts,
such as midwives, Liberian tailors, navy quartermasters and meat cutters (Lave &
Wenger, 1991) or even teachers (e.g., Cuddapah & Clayton, 2011; Howell, 2007).
However, and particularly in the Education area, studies frequently focus on the
description of how CoP can be created and sustained, as well as their advantages for
PD without presenting evidence of change in the teaching practices of their members
(Avalos, 2011; Dede, 2006; Lai et al., 2006). It is also uncommon narratives of work
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carried out in CoP involving teachers and researchers. Hence, this work aims to
contribute to fill this gap, reporting the contributions of an online CoP, involving
teachers and researchers, to improve Science Education (SE) teaching practices.

In line with the above mentioned, a single case study was carried out. An online CoP,
involving teachers and researchers in the domain of SE was analysed. The online CoP
members collaborate, using diverse online communication tools, to develop a
curricular module related with sustainably (Marques, 2014). The analysis was
performed taking into account the Interconnected Model of Teacher Professional
Growth (IMTPG) of Clarke and Hollingsworth (2002) and based on empirical data
concerning the interactions between the online CoP members and documents created
during the life cycle of the community.

Clarke and Hollingsworth (2002) claim that teacher professional growth occurs
through reflection and enactment in four domains: external (the stimulus triggering
the professional growth), personal (i.e., the teacher’s knowledge, beliefs and attitudes,
in sum, their competencies), practice (the teacher’s experimentation in his/hers
professional actions), and consequence (the acknowledged consequences of the
experimented actions). By presenting these domains interconnected, the model
proposes that a change in one domain can induce change(s) in another domain(s).
Thus, this model recognises multiple possible pathways in professional growth, and,
therefore, the occurrence of learning in different contexts and formats.

The developed work, the PhD of the first author, was based on two assumptions,
arising from the literature:

¢ online CoP have the potential to contribute to teacher professional growth (Dede,
2006; Lai et al., 2006; Loureiro et al., 2009); and

e achange in a teacher external domain, e.g., through the participation in an online
CoP, can induce changes in its practices and consequence domains (Clarke &
Hollingsworth, 2002).

This study, as other previous studies (Justi & Driel, 2006; Witterholt, Goedhart, Suhre,
& Streun, 2012), uses the IMPG to support the understanding of teacher professional
growth, regarding teaching practices developed in an online CoP. The research
questions were defined to focus the analysis in some of the IMTPG domains. They are:

1. What are the dynamics of interaction of the selected online CoP? - external
and practice domains;
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2. To what extend are the teaching strategies mobilised within the selected online
CoP coherent with indicators, from SE research, regarding effective strategies
concerning pupils’ learning? — consequence domain;

3. What is the potential of the work carried out by the members of online CoP for
the development and adoption of innovative teaching practices and, thus, for
PD? - consequence domain;

4. What principles of curricular development (CD), recommended in the
literature, were enacted during the development of the curricular module by
the online CoP? - consequence domain.

Each one of these questions was analysed during the course of the PhD of the first
author, as previously referred, and is coherent organisation (made in the thesis
introduction and conclusions) of four papers published in peer-reviewed journals as
follows: question 1 in Marques, Loureiro, and Marques (2016), question 2 in Marques,
Loureiro, and Marques (2015a) question 3 in Marques, Loureiro, and Marques (2011)
and question 4 in Marques, Loureiro, and Marques (2015b). This contribution is based
in the conclusions of the PhD and, thus, a synthesis of the main results and
recommendations regarding measures to promote the contributions of online CoP
aiming the innovation of SE teachers’ practices. Figure 1 shows the relation between
the research questions, the IMTPG and the emergent recommendations. The
explanation of the connection between the IMTPG domains will be made in the final
section of the paper.
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Figure 1. Relation between the research questions, the Interconnected model of teacher’s
professional growth or IMTPG (Clarke & Hollingsworth, 2002), the published papers and the
emergent recommendations

Methodology and contextualisation

The nature of the study is qualitative descriptive and exploratory (Berg, 2001; Yin,
2009), as the documentation of the contribution of teacher participation in online CoP
to teaching practice improvement is still scarce (Avalos, 2011; Lai et al., 2006). Both
the contemporaneity of the phenomena (in-depth study the selected online CoP), the
real life context studied, and the type of research questions proposed, justify the option
for a single case study methodology (Yin, 2009). Additionally, the aim was to deeply
understand a single case, without concerns to compare it with other cases and to
generalise the results (Yin, 2009).

The studied online CoP was established and sustained under a Portuguese research
project, named “Investigacdo e praticas lectivas em Educa¢do em Ciéncia: Dinamicas
de interacgdo — IPEC” (Research and practices in Science Education; dynamics of
interaction), financed by the Portuguese Foundation for Science and Technology
(FCT). In the context of the project four group were created. One of these groups, G2,
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was selected as the object of the present study since it presented several features of an
online CoP. Namely the members had a common goal, a shared practice, developed a
common repertoire, had a high sense of community, extensively used online
asynchronous community tools, in particular discussion forums (more suitable to
promote reflexivity), and collaborated during a long period, almost two school years
(Marques, 2008). Without the linearity and time constrains of synchronous
communication tools, were messages are typically brief, informal, and superficial,
asynchronous conferences are recognized in the literature as more conducive to higher
order thinking through literate writing (Lapadat, 2002) and were the ones chosen by
the group to interact at a distance.

G2 consisted of five female teachers (four specialists in biology and geology and one in
physics and chemistry), and three researchers in SE (two male and one female). The
teachers had a long teaching experience (11 to 21 years), most of them had a post-
graduation in SE, and all of them used information and communication technologies
(ICT), mainly word processor, Internet browser and e-mail. None of these teachers
had experience using ICT in distance learning. Regarding the researchers, all had a
PhD degree and more than 20 years of research experience. Two of them used ICT
tools as the teachers did and one was an expert in educational technology, thus used
ICT with several objectives, including teaching. The group developed a curricular
module related with the sustainability of a quarry and used a field trip strategy
accordingly with Orion (1993). The author posit that a field trip has tree moments
properly articulated: before the field trip, the actual field trip and after the field trip.
Before the field trip a preparation phase is carried out to reduce the novelty space in its
cognitive, geographic and psychological aspects. In other words, this is a
contextualization phase of the aimed learning. This phase is followed by a phase where
students interact with the natural phenomena on the site of the field trip, through
concrete activities (observation, data gathering, questioning the quarry responsible
...). Back in the classroom, after the visit, the students analyse and organise the data
and derive conclusion, in other words, this phase aims more abstract conceptual
learning.

To reply the first question (What are the dynamics of interaction of the selected online

CoP?) two years of online interactions regarding the planning, implementation and

assessment of a curricular module developed by G2 and all the documents produced in

this context, were analysed. The platform statistics were downloaded in order to

analyse the dynamic of the interaction (number of posts by month along the two years.

The posts and the documents were submitted to content analysis to characterise the
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dynamic of online CoP phases. The analysis scheme was produced as a result of a
literature review, regarding CoP life cycle, allowing to compare several models of CoP
phases of development (Gongla & Rizzuto, 2001; Grossman et al., 2000; Howell, 2007;
McDermott, 2000; Wenger, 1998; Wenger, McDermott, & Snyder, 2002). Content
analysis was performed using an adaptation of Wenger et al.’s model, integrating
features of other analysed, coherent with G2’s empirical data. The resultant instrument
is one of the contributions of PhD and is presented in the annex I. Concerning the
online CoP work strategy, it was contrasted with the action-research cycles of
Altrichter and colleagues (1993). More details regarding the methodological options of
this particular study are presented in Marques et al. (2016).

To answer the research question2 (To what extend are the teaching strategies
mobilised within the selected online CoP coherent with indicators, from SE research,
regarding effective strategies concerning pupils’ learning?), a literature review of
international studies, particularly meta-analyses of strategies with impact on pupils’
science learning (Furtak et al., 2012; Marzano, Gaddy, & Dean, 2000; Schroeder et al.,
2007; Wise, 1996; Wise & Okey, 1983) was performed. The emergent instrument of
analysis (Annex I) was applied to the curricular module plan and development, its
members’ final reports and the group’s published papers and communications. More
details regarding this work are presented in Marques et al. (2015a).

Regarding research question 3 (What is the potential of the work carried out by the
members of online CoP for the development and adoption of innovative teaching
practices and, thus, for PD?), the study of the innovative features of G2’s practices was
performed with literature descriptors proposed by Jaskyte et al. (2009) and Cachapuz,
Praia, and Jorge (2002). Here, the empirical data was submitted to content analysis
using these authors’ indicators of innovative teaching practices in SE (Annex III).
Once again, the resulting analysis scheme is one contribution of this work. More
details about this analysis’ methodology are presented in Marques et al. (2011).

At last, to address research question 4, G2’s enactment of CD principles, identified
through a review of international literature (e.g., Anderson & Rogan, 2011; Gaspar &
Roldéo, 2007; Kelly, 2009; Pacheco, 2005), was also analysed. A qualitative analysis
instrument with six descriptors was proposed and applied to the CoP’s empirical data.
Figure 2 synthetize the CD principles that emerged from the literature. More details
regarding this work are presented in Marques et al. (2015b).
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Figure 2. Schematic synthesis of the CD principles

Results presentation and discussion

As mentioned before, the research guided by question 1 addresses the external and
practice domains of the IMTPG. Regarding G2 teachers’ external domain, the data
collected allowed acknowledging the following CoP’s phases of development in G2’s
online interactions:

e Potential phase - involved the exploitation of the online platform used for the
interaction between the G2 members, the discovery of members’ common
interests regarding the teaching practice and the negotiation of the group work
plan, taking into account problems emerging from the teacher’s practices (see the
description below);

e Coalescing phase - G2’s members shared teaching experiences, discussed
educational concepts, made recommendations, read academic documents about
SE (journal articles, reports, ...), and developed a common practice — a curricular
module that was implemented by one of the teachers;
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Maturing phase — comprised the assessment of the curricular module and the
identification of the cutting edge issues, particularly the definition of the module’s
educational aims and assessment strategies. As a consequence, the curricular
module and all the teaching materials were revised to be enacted by all the
teachers. The implementation was made in collaboration with school colleagues
not previously involved in the project IPEC;

Stewardship — G2 developed a sense of property and pride in the developed work,
which was translated into its dissemination during the implementation of the
revised module and in scientific meetings (Marques et al., 2016).

The Figure 3 presents the statistics of the interaction during the development of the
curricular module by G2 and the online CoP phases along the interaction period that
fits an adaptation of Wenger et al.’s model, as referred in the previous section.
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Figure 3. Frequency of access and publication of messages
in fora by the teachers from G2

Concerning the practice domain and the description of the CoP’s phases, it can be
inferred that, during the course of about two scholar year, G2’s collaboratively
developed a curricular module performing two cycles of action-research, similar to the
cycles proposed by Altrichter and colleagues (1993): planning, implementation and
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evaluation. The starting point (in the external domain) was a reflection enacted by a
questionnaire where teachers were invited to share their problems related with
scientific topics and teaching strategies. This allowed the identification of teaching
practices problems by the teachers themselves and a sense of ownership during the
development of the curricular module materials and its implementation. During the
evaluation phase, new problems emerged related to the definition and alignment of the
module objectives with the assessment strategies. This led to an unexpected
collaborative processes; a working journey with invited experts (highly valued by the
teachers) was organised to discuss the new problems. The reflection during the
journey initiate another action-research cycle during the maturing phase as described
above.

Considering the theoretical framework of categorization of action-research cycles
proposed by Mamlok-Naaman and Eilks (2012), G2’s research process started as a
practice action-research and evolved to an emancipatory mode, due to the
development of innovative teaching practices, which were disseminated by the
teachers involved in their development. Moreover, action-research promoted teachers’
autonomy and changes in the teaching practices, as recognised in the literature (Borko,
2004).

Moving towards IMPG’s consequence domain, under research question 2, the analysis
showed that G2 developed a curriculum integrated field trip, contextualized in real
word situations and combining diversified teaching strategies, such as learning of
contextualized phenomena, debate in small groups or intentional questioning
(Marques et al., 2015a). All of these were referred in the literature as effective science
teaching strategies (e.g., Schroeder et al., 2007; Wise, 1996). Regarding the mobilized
resources, the main ones were information and communication technologies, e.g., for
presenting information, either by teacher and by pupils, or for reducing the novelty-
space (Orion, 2007); several laboratory and outdoors instruments; and G2’s fieldwork
guide. The traditional blackboard and textbook were not frequently used, contrasting
with other studies’ results (e.g., Herbert etal.,, 2003). Considering IPEC’s teachers
teaching practices characterization, made at the beginning of the project (Marques
et al., 2008), this analysis revealed an evolution of G2’s teachers teaching strategies that
was acknowledged by themselves (e.g., Morgado etal, 2008). Additionally, the
development of a content analysis instrument for effective teaching strategies in SE
allows educators aligning specific teaching strategies with indicators from meta-
analytic studies (e.g., Schroeder et al., 2007). This instrument is also useful for science
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teachers that which to diversify and adapt their set of teaching strategies, sustaining
their options in literature recommendations.

Still in the consequence domain, the research question 3 prompted the analysis of the
coherence of G2’s teaching practices with innovation indicators for SE, present in the
literature (Marques et al., 2011). In this study, empirical data was collected and linked
to 13 out of 14 innovation descriptors in science teaching, supporting the claim that
G2 developed challenging innovative practices (Adams, 2003). Moreover, other
teachers from G2’s schools got involved in this CoP practices. This contributes to
sustaining the claim that innovation created by teachers can more easily be
disseminated and adopted (Towndrow et al., 2010).

Finally, the literature review performed for research question 4 allowed identifying six
CD principles. Crossing these with the empirical data revealed that G2 enacted all the
principles:

e not centralized CD - in this CoP, the decision making was shared both by teachers
and researchers, as well as with other teachers from the G2 teachers’ schools and
even some contributions from their students;

e CD flexible and differentiated - the definition of alternative teaching and learning
sequences and the adaptation of the initial curricular module, to better fit each
teacher educational context, were important features;

e CD contextualized in Science-Technology-Society-Environment - the curricular
module is based on pupils’ analysis and decision making regarding a controversial
societal problem;

e Integrated CD - there is an explicit articulation of the academic subjects of
Geology and Chemistry;

e CD with iterative phases — two cycles of action-research were identified;

e Reflexive CD - this was shown in previous related work (Cruz, 2010).

Considering the above presented, the participation in this online CoP originated a CD
coherent with literature emerging principles, which was a relevant consequence for the
teaching practices of G2 members. This study allowed to empirically validate a set of
theoretical CD principles, as well as the literature-emergent analysis instrument
(Marques et al., 2015b).
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Conclusions and implications

In this case study, Clarke and Hollingsworth (2002) IMPG revealed to be useful for the
understanding of the implications for the professional growth of teachers participating
in an online CoP. Additionally, this study allowed to recognize some features for the
adaptation of the model to this context (see Figure 4), which are explained in the
following paragraphs.

Regarding the process leading to the development of a curricular module, the results
were analysed considering two cycles of action-research. These contributed to the
changing of teaching practices, in an emancipator way (Mamlok-Naaman & Eilks,
2012). In Figure 4, the changes in the analysed domains are represented, after
triangulation with the members’ views, which were disseminated in papers and
communications. The adaptation of the IMPG to this online CoP context is a
theoretical contribution of this work.
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Figure 4. Adaptation of Clarke and Hollingsworth (2002) interconnected model of professional
growth to the studied case

In this case study, the environment of professional growth or teacher PD, named
changing environment by Clarke and Hollingsworth, is the online CoP formed under
the IPEC project. The interaction dynamics established in this community are
coherent with an adaptation of Wenger, McDermott, and Snyder (2002) model. It
inclusively revealed a high variation in the levels of participation in the CoP activities,
during a two-year collaboration period. Among the stimuli characterizing this

teachers’ external domain are:

o the identification of problems emergent from the teachers’ practices (Marques
et al., 2008), and hence, with high relevance for the teachers and attending their
professional concerns;
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e the continued interaction between science teachers and researchers in SE, in an
online environment. This type of partnership is recommended in the literature
(e.g., Kraayenoord, Honan, & Moni, 2011);

o the sharing of a common purpose - improving teaching practice (Marques et al.,
2008; Wenger, 1998).

Reflection processes about, e.g., ideas and concepts discovered/revisited through
academic readings on SE; teaching experiences; or the explanation of why some
curricular decisions were made (as stated in, e.g., Morgado etal., 2008), induced
changes (represented by arrow 1, in Figure 4) in the practice domain. In this manner,
they lead to professional experimentation (represented by arrow 2) regarding planning
CD processes (collectively, literature informed, and with distance communication
tools); the implementation of new ways of teaching (new, at least for the teachers
involved in the online CoP); and even the development of unusual assessment
processes (Lucas & Vasconcelos, 2005). All of these occurred in a cycle of action-
research (Altrichter et al., 1993) that lead to the development of the first version of the
curricular module.

The reflective processes, on the curricular module’s assessment results, induced
changes in the consequence domain (represented by arrow 3). G2 members
acknowledged the innovative character of the developed practices (Morgado et al.,
2008). This study’s results support G2’s self-report, as it allowed identifying empirical
evidence pointing to the development of innovative and effective teaching strategies,
which are also coherent with CD principles from the literature. Simultaneously, the
same reflective processes lead to changes in the external domain (represented by
arrow 4) as the CoP’s dynamics started including interactions with teachers from G2
teachers’ schools, i.e., each G2 teacher was a disseminator of the curricular module, an
innovation, in their own school community. Thus, the action-research process they
undertaken acquired an emancipatory feature (Mamlok-Naaman & Eilks, 2012).
Furthermore, the acknowledgment of the consequences valued by G2 members lead to
the second action-research cycle, with contributes from their local group of teachers,
involving more experimentation in the practice domain (represented by arrow 5).

Finally, the personal domain appears greyed in Figure 4, due to the fact that this case
study focused in the identification of contributions of an online CoP of teachers and
researchers to their professional growth at the teaching practice level. Further research
should include the analysis of changes in the personal domain, as well as consider
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other theoretical frameworks, such as activity theory (Engestrom, 1999; Vygotsky,
1978).

At last, each one of the papers related to this synthesis effort present a set of lessons

learned. Here, we highlight the following recommendations to enhance the

contributions of online CoP of teachers and researchers in SE to the teaching practices:

expect participations peaks in the community activities and act accordingly, e.g.,
by promoting member’s interactions in critical periods;

value teachers’ contributions, increasing their confidence in their ability to
participate;

avoid deadlines close to the end of the terms, when Portuguese teachers seem to be
submitted to higher workload - similar limitations have been reported before
(Pereira, 2007), but not at this level of detail;

propose the development of cycles of action-research of the emancipatory type
(Mamlok-Naaman & Eilks, 2012).

support teachers in the theoretical clarification of teaching strategy (Leite, 2010);
support teachers in the broadening of their teaching strategies repertoire;

support teachers in the development of innovative challenging teaching practices
(Towndrow et al., 2010), instead of innovations imposed by, e.g., the government
(Aubusson, 2002).
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Annex | - Q1’s content analysis framework

Analysis framework of the stages of development of an online CoP involving teachers

and researchers in SE. The features that are not part of Wenger and colleagues’ CoP
life cycle are highlighted in bold.

Stages of
development

Some typical activities in CoP involving teachers and
researchers

Cycles of action-
research

Potential

Coalescing

Maturing

Tension: balancing discovery and imagination.
Teachers and/or researchers of a loose network find a
potentially common interest in a domain: to promote student
and teacher learning. Discovery of similar educational
problems, the sharing of a passion and the possibility of
professional development.
Awareness of the value of the community. Negotiation of the
educational topic (domain) and engaging issues, e.g., through
the definition of a work plan.
Identification with some members within the larger group,
e.g., defining work groups.
Exploration of the community’s facilities (available or in
development), e.g., an online platform with several
communication tools.
Giving/receiving technical support, e.g., asking for
orientation related to the use of an online communication
tool.
Tension: balancing incubating community and delivering
immediate value.
Improvement of the community’'s relationships and trust, e.g.,
through face-to-face meetings. Official launch of the
community through community events. Discussion of group’s
norms.
Delivering immediate value by negotiating what knowledge is
useful to be shared and how to share it, e.g., to share literature
references on education, to share teaching experiences, to
discuss educational concepts, etc. Development of deep
knowledge on the individual practice of each other.
Awareness that colleagues are resources for learning.
Involvement in group’s discussions.
Giving/receiving technical support, e.g., asking for
orientation related to the use of an online communication
tool.
Tension: balancing the focus on the progression of the domain
and the expansion of the community’s membership and
perspectives.
Focus on developing a comprehensive corpus of knowledge
and on cutting edge issues within the CoP’s domain (organise,
classify and identify gaps in the developed work) — higher
demands of time and commitment.
Expansion of the community’s membership and perspectives.
Disruption of the community’s interaction, intimacy and
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problems that
emerge from
practices
Reflection

Reflection (cont.)
Planning
Implementation
Evaluation

Evaluation (cont.)
Reflection
Planning
Implementation
Evaluation
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Stewardship

Transformation

domain. Common regulation of group’s behaviour.
Commitment to colleagues’ growth.

Growth of the community, through cycles of high and low
energy.

Ownership of the developed knowledge and practice, e.g.,
presenting the developed work in public. Building
relationships with other communities.

Open-mindedness (through accepting and soliciting) to new
ideas and members, to keep the relevance.

Tension: balancing ownership and open-mindedness.
Returning to a previous stage, conversing into a social group,
division into different communities, merging with others or
end of the CoP.

Tension: balancing the let go of the community (fade away
through the loss of its members) and the live on (remembering
the community through its legacy).

Possibility of returning to the community’s facilities to
access the built knowledge.

Evaluation (cont.)
Reflection

Public
presentation of
the results
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Annex Il - Q2’s content analysis framework

Type of action enacted by the teachers (t) or the students (S) and its description

Type of action Description of the action

Focus The protagonist (T or S) defines and/or negotiates the learning objectives, orally
or with the support of educational resources.

Planning The protagonist (usually S) decides on and makes arrangements for the tasks to
be performed, by whom, how and with what resources, orally or with the support
of educational resources.

Exposure The protagonist (T or S) presents ideas orally or with the support of educational
resources, without major interventions of others and with a longer or shorter
duration.

Questioning The protagonist (T or S) raises questions orally or written, to be answered by S.

Debate The protagonist (usually S), in interaction with other protagonists, analyses and

Research and
synthesis
Manipulating
instruments

orally exchanges ideas on a topic to reach a consensus.

The protagonist (usually S) collects information/data, processes it and
synthesizes it, with the support of the needed educational resources.

The protagonist (usually S) observes and interacts with laboratory or fieldwork
instruments.

Frequency of action of the different actors

Protagonist of the action Before Field trip After Total

N {(a) N (o) N(a) N(a)

Teacher

Individual student

Students in small groups
Teacher and students in the Class - shared protagonism

Frequency of use of the different resources

Resources to support the action Before Field trip After Total

N (o) N(@ N N

The resources are not explicit

Worksheet produced by the teacher or other material provided
by the teacher (for example, a newspaper article or legislation)
Technology related with static text and image (for example,
computer and datashow to display electronic non interactive

presentations)

Interactive technology (for example, computer with Internet
access and specific software)

Laboratory and fieldwork material (for example, geological map,
rock samples, camera, microscope or test tubes)
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Annex Il - Q3’s content analysis framework

Descriptors used posits that innovative SE teaching practices:

1.
2.

10.
11.

12.
13.

14.

aims the acquisition/development of concepts, capacities, attitudes and values;

bases teaching on socio-constructivist perspectives — proposes the study of
open problems;

bases teaching on socio-constructivist perspectives — promotes students’ active
participation;

bases teaching on socio-constructivist perspectives — promotes learning
through the negotiation of meaning;

values a global perspective of science — connects information to real problems
(STS contexts);

values a global perspective of science — promotes an interdisciplinary or a
transdisciplinary approach to the content;

values a global perspective of science — promotes awareness of the dynamic
nature of science;

teaches to different learning styles, e.g., through varied teaching methods,
activities and materials;

propose synthesis activities and critical reflection;
gives unorthodox and unusual assignments;

modifies old teaching strategies and develops new (research-based)
approaches;

encourages student feedback and reacts to it;

uses different methods of assessment, develops new and diverse student
learning assessment tools and learning assessment includes concepts,
capacities, attitudes and values;

evaluates the effectiveness of her/his innovative teaching method.
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