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Abstract

Massive Open Online Courses (MOOCs) have gained increasing prominence in
the educational landscape over the last decade due to the lifelong learning
opportunities they offer. Despite their benefits (e.g., free access to education),
providing timely and personalised feedback (often associated with learner
disengagement) is still viewed as an important challenge due to the high
number of students enrolled in these courses. The field of Learning Analytics
(LA) provides opportunities for scaling up the feedback interventions,
monitoring the learners’ progress, and enabling automatic or semi-automatic
interventions. However, current LA solutions often lack pedagogical
underpinning from theory and consideration of the course particularities.
Additionally, there may be a mismatch between instructors’ needs and the
provided LA information. Building on this context, the current dissertation
aims to assist instructors in the design and delivery of personalised LA-
informed feedback in MOOC environments. Following a Design-Based Research
methodological approach, the current dissertation proposes three research
objectives.

The first research objective deals with understanding the current state of
instructor-led LA-informed feedback in MOOCs. Accordingly, a systematic
literature review was conducted within the context of the current dissertation.
The evidence gathered revealed that the LA tools proposed to assist instructor-
led feedback in MOOCs often lack course contextualisation, pedagogical
grounding, and user guidance in the process of designing and/or interpreting
the information provided by the LA tool.

The second research objective delves into the need of helping MOOC
instructors to shape personalised and contextualised feedback. In response to
this need, this dissertation proposes a conceptual framework named FeeD4Mi.
FeeD4Mi defines 5 dimensions for the design of feedback, accompanied by a
process, a set of catalogues (for potential learners’ problems, potential LA-
based indicators to identify such problems, and potential feedback reactions),
and a set of recommendations to guide MOOC instructors in the design of the
LA-informed feedback interventions.

The third research objective aims at providing a manageable design and
provision of personalised and contextualised feedback strategies in MOOCs. To
this end, this dissertation proposes a set of design guidelines that permit the
incorporation of FeeD4Mi into technological tools. This way, the computer-
interpretable representation of the feedback strategies and their automatic or
semi-automatic implementation is enabled. These guidelines led to the
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creation of e-FeeD4Mi, a tool that permits MOOC instructors to use FeeD4Mi
digitally in practice.

The research process followed a human-centred approach, positioning the
MOOC instructors actively in the design and refinement of the suggested
proposals. Four evaluative studies with MOOC instructors served for an
iterative FeeD4Mi enhancement and assessment. The results indicated the
added value of the framework (both in digital and paper-based version) to
support the design and provision of instructor-led LA-informed feedback in
MOOCs and to automate their feedback strategies. The evaluation outcomes led
to further research directions of feedback in MOOCs which are also discussed.
The application of FeeD4Mi for other educational contexts different than
MOOCs, such as blended learning, or the extension of FeeD4Mi catalogues with
higher level indicators, such as "low student engagement" or "low
collaboration".

Keywords

MOOC, Feedback, Struggling Learners, Learning Analytics, Human-Centred
Design, Systematic Literature Review, Conceptual Model, FeeD4Mi, e-FeeD4Mi.
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Resumen

Los cursos masivos abiertos en linea (MOOC por sus siglas en inglés) han
recibido una gran atencion en el panorama educativo en las dltimas décadas
gracias a las oportunidades de aprendizaje continuo que ofrecen. A pesar de
tales beneficios educativos, la provision de retroalimentacion (feedback en
inglés) personalizada y en un tiempo adecuado es uno de esos desafios, a
menudo asociado con la pérdida de interés de los estudiantes. El campo de las
Analiticas de Aprendizaje (LA por sus siglas en inglés) brinda oportunidades
para ampliar las intervenciones de retroalimentacién mediante herramientas
que monitorizan el progreso de los estudiantes, y permiten intervenciones
automaticas o semiautomaticas. Sin embargo, las soluciones actuales de
Analiticas de Aprendizaje a menudo carecen de una base pedagdgica y de la
consideracion de las particularidades del curso. Ademdas, existe una
discrepancia entre las necesidades de los instructores y la informacién de LA
proporcionada. De acuerdo con este contexto, esta Tesis Doctoral tiene como
objetivo ayudar a los instructores en el disefio y la provision de
retroalimentacién personalizada basada en Analiticas de Aprendizaje en
entornos MOOC. Siguiendo un enfoque metodolégico de Investigacién Basada
en Diseflo, esta tesis aborda tres objetivos de investigacion.

El primer objetivo de investigacion trata de comprender cual es el estado
actual del uso de feedback informado por Analiticas de Aprendizaje dirigida
por un instructor en los MOOC. En consecuencia, se realiz6 una revision
sistematica de la literatura. Los resultados obtenidos de Analiticas de
Aprendizaje revisadas muestran la falta de consideraciéon de aspectos
contextuales especificos del curso, base pedagoégica y orientacién al
profesorado en el proceso de disefio y/o interpretacién de la informacién
proporcionada por estas herramientas.

El segundo objetivo de investigaciéon aborda la necesidad de ayudar al
profesorado de MOOC en el disefio de feedback personalizado y
contextualizado. Atendiendo a esta necesidad, esta Tesis Doctoral propone un
marco conceptual denominado FeeD4Mi. FeeD4Mi consiste en una estructura
conceptual de 5 dimensiones, acompafiada de un proceso, un conjunto de
catalogos (formado por potenciales problemas que pueden experimentar los
estudiantes, indicadores para identificar los problemas y un conjunto de
reacciones para abordarlos), y un conjunto de recomendaciones para guiar al
profesorado en el disefio de retroalimentacién informada por Analiticas de
Aprendizaje en cursos MOOC.
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El tercer objetivo de investigacion pretende facilitar el disefio y puesta en
marcha del uso de feedback basado en Analiticas de Aprendizaje en MOOC.
Para ello, esta tesis propone un conjunto de guias de disefio para incorporar
FeeD4Mi en unas herramientas web. De esta manera se ha profundizado en la
representacion digital de estrategias de retroalimentacion para MOOC
facilitando su implementaciéon automatica o semiautomatica. Los principios de
diseno emanados de esta tesis doctoral han conducido a la creacion de e-
FeeD4Mi, una herramienta que permite a los instructores de MOOC poner
FeeD4Mi en practica.

El proceso de investigacién siguié un enfoque centrado en el ser humano,
involucrando a los instructores de MOOC activamente en el disefio y
perfeccionamiento de las propuestas sugeridas. Cuatro estudios evaluativos
con la participaciéon de los instructores de MOOC sirvieron para refinar y
evaluar iterativamente FeeD4Mi. Los resultados indicaron el valor afiadido del
marco (tanto en su versidon en papel como digital) para apoyar el disefio y la
provisién de comentarios informados por analitica de aprendizaje dirigidos
por instructores en MOOCs y en la automatizaciéon de sus estrategias de
comentarios. Finalmente, los resultados apuntan hacia nuevas direcciones de
investigacion en el area de la retroalimentacién en MOOCs. Por ejemplo, la
aplicacion de FeeD4Mi para contextos educativos distintos a los MOOC, como el
aprendizaje blended, o la ampliacién de los catadlogos de FeeD4Mi con
indicadores de alto nivel como “bajo compromiso del estudiante” o “baja
colaboracion”.

Palabras clave

MOOC, Retroalimentacién, Estudiantes en Apuros, Analiticas de Aprendizaje,
Enfoque Centrado en el Ser Humano, Revisién Sistematica de Literatura,
Modelo Conceptual, FeeD4Mi, e-FeeD4Mi.
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HepiAnym

Ta Madwd Avoyta Awadiktvaka Mabnipata (MOOC cOp@wva PE TO apXKa
TOUG ota AyyAlkd) €Xouv OUYKEVIPWOEL LBlXiTeEPO  eVOLAEQEPOV  OTO
EKTTASEVTIKO TOTo TNV TeAevTaia SekaeTia ydpm, oTiS gukalpies S Plov
pnabnong mouv mpoo@epouv. Iapd Ta ekmabeLTIKA TOUG O0@EAN, Tao MOOC
eEakoAovBovV va cuVoSevoVTAL ATIO TTOAAEG TIPOKAT|OELS TIOU £XOUV AVTIKTUTO
otn pabnolakn eumepla. T mapddetypa, M Toapoxn  EyKapng Kol
eEATOUIKEVIEVIG avaTPO@OSOTNONG aTOTEAEL pla SLHPKNG TPOKAT O™, TOU
OUXVA OUVSEETAL MPE TNV AMWAELX EVOLAPEPOVTOG TWV XPNOTWV KATA TN
Suapkel Tov pabnuatos. To medio twv Learning Analytics (LA) mapéyet
EUKALPIEG YL OUTOUATOTIOMUEVEG 1] NAVTOUATEG TIAPEUPAOELS, PE EpYAAElal
IOV TAPAKoAOLOOVV TNV TTPO0SOo Kol TNV OAANAETISpacT Twv HabnTwy pe v
mAat@oppa MOOC. Qotoéco, oL tpéyovoes AVoelg LA ouxvd otepovvtal
Tadaywykns Baong kat dev Aapfavouvv umoPv TG LSLALTEPOTNTES TOU
pabnuatog. EmumAéov, umdapxel avavtiotolion PETAE) TWV AVAYKWOV TWV
KABMYNTWV Kol Twv TapeXOUEVWY TANpo@oplwVv Bacel Twv LA. H tpéyovoa
Satpn otoxevel va PBonbnosl toug kaBNYNTEG O0TO OXESAOUO Kol TNV
TopaSoon EATOUKEVHEVNG avaTpo@odoTnong Bdoetl twv LA og mepi3dAiovta
MOOC. I'a v emitevdn avtoy Tov oTOXOU, N Tapovoa SxtplPr] TPOTEVEL
TPELG EPEVVTTIKOVG OTOXOVUG akoAoVBWVTAG TNV HeBoSoAoYIKT TPpOGEYYLION TG
'Epevvag Baclopévng oto ZxeSlacpo.

0 TPWTOG €PELYNTIKOG OTOXOG OOXOAE(TAL HE TNV KATAVONGON TWV
TEYVOAOYIK®V TIPOTACEWV KL EPYAAEIWV IOV VTTOGTNPI(OVY TOUG KAONYNTES
oTNV Tapoxy avatpo@oddotnons Bacel Twv LA ota MOOC. Katd ocuvémelq,
TPAYUATOTONCAUE IO CUOTNUATIKY avackomnon g BiAoypagioag. Ta
amoteAéopata Katédelav TV EAAewn Taldaywylknig OepeAiwong Twv
gpyareiwv LA v ™ Stapdp@won g avatpo@oddmons kat v £AAswm
KaBo8NyNnones aToug KaBNyNnTES Yl Tov KAAUTEPO OXESIAOUO TWV CTPATNYIKWY
avaTpo@odoTnomng.

0 8evTtepog peVVNTIKOG 0TOXO0G eufadivel atnv avaykn va Bonbnoouvue
TOUG KABMyNTéG v SLHOPPDOOOUY EEATOUKEVHEVT] AvATPOPOSOTNONG OTA
MOOC. Q¢ amotédecua, n Tapovoa SlatplPr Tpoteivel £éva evvoloAoyLkd
mAaiclo, To FeeD4Mi. To FeeD4Mi amaptiletar amd 5 Swaotdoelg, ua
katevbuvTpla Sadikacia, Eva ouvodo KaTtaAdywv (yia mbava mpofAniuata
uabntwv, mOavols Oeikteg SeSopévwv  yld TOV  EVTOTIIOUO  TETOLWV
mpofAnuatwy kol TOavEG 18€e¢  avaTtpo@odoTnong) Kol £éva  6UVoAo
TPOTACEWY IOV AELTOUPYOUV WG KKOAEG TIPAKTIKES.

O 1tpltog E€PEUVNTIKOG OTOXOG OTOXEVEL OTNV  €EACOAALOT TG
SLaXEPLOPOTNTAG TOU OXESHOUOU avatpo@odotnons ywe MOOCs. T To
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OKOTIO aUTO, N Tapovoa Slatplfr] mpoteivel éva cOVOAO odNYLWV YL TNV
EVOWUATWAOT) TOV EVVOLOAOYIKOU TIAALO{0V 0€ TEYVOAOYIKA epyaAeia. Me autdv
TOV TPOTO, EMITPEMETOL T OUTOUOT T TNUAUTOUNTY EQAPUOYT TNG
avaTpo@odoTNoNG Tou TPOKUTTEL XApn oto FeeD4Mi. Autég ol odnyleg
odnynoav ot dnuovpyla tov e-FeeD4Mi, evdg epyadelov IOV EMTPETEL GTOVG
kaBnyntég twv MOOC va xpnoomolotyv Ymelakd to FeeD4Mi otnv mpaln.

Kata tn Siatpifn akoAovdnbnke pio avBpwToKEVTPLIKY TTPOGEYYLON, LE TN
ovppetoyn kabnyntwv MOOC TO00 OTOV EVIOTIOUO TWV EPEVVNTIKWY
TpofANUATWY 660 Kol 6To oXeSlaopud kal Tn PeATIwWoTN TWV TPOTEWVOUEVWV
TPOTACEWV. ZUVOAIKA, TEooepls HeAETEG  afloAdynong  SlevepynOnkav
efetalovTag TV XpNoLUOTNTA TOU EVVOLOAOYIKOU TAALGiov. Ta amoTeEAEoUATO
avadelkvoouy v mpooTiBepevn afia Touv mAalciov (TO000 o€ £VTUTI 000 KAl
o ymelaxn ékdoor) oTous KaBNyNTEG Yo Tov oxeSlaoud, v Tapox KoL Ty
ouTtopatoToinon TG avatpo@odotnonsg Bacet twv LA ota MOOC. Ta
amoTeAéopata TG aloAdYNoNG ETONUAVAY, ETONG, TIEPALTEPW EPEVVINTIKES
katevBlvoels mov Ba umopovoav va SiepeuvnBovv SuvnTikKA oto péAlov. Ta
mapadertypa n xpriong tov mAalciov FeeD4Mi oty tprtofabuia ekmaidevon
KOL 1] EMEKTAON TWV KATAAOYwV UE SeikTes vymAdTEPOL emimMéSov, OTIWS "TO
XAUNAG  emimebo TOU eVOLAPEPOVTOC TwV Uadntwv" M "to yxaunio emimedo
ovvepyaoiag".

A€Eerc KAelSua

MOOC, Avatpo@oddtnon, Learning Analytics, AvBpwmokevtpikdg ZxeSlaopnog,
Zvompatkn Avaockonmon BifAoypagiag, Evvolodoywo [MAaioto, FeeD4Mi, e-
FeeD4Mi.
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(Rogofter
one

INTRODUCTION

Summary: This chapter describes the general research context of the
dissertation, the research questions, the objectives, and the methodology
followed to accomplish such objectives. The dissertation focuses on
instructor-led personalised feedback in MOOCs. Concretely, we intend to
support instructors in the design and provision of personalised feedback
interventions informed by Learning Analytics. Following a Desigh-Based
Research methodological approach, we propose two contributions aiming
to overcome current drawbacks in MOOCs. First, we aim to understand
and extend the current body of research on Learnhing Analytics tools for
providing instructor-led feedback in MOOCs, uncovering the challenges
and limitations associated with the topic. Second, we aim to provide
instructors with a conceptual framework to design and provide
personalised feedback in such massive environments. Throughout the
research process we employed a human-centred approach involving MOOC
instructors both in the identification of the research problems, and in the
desigh and refinement of the suggested contributions.

1.1. Motivation

The continuous change and improvement of technology impacts every aspect
of our daily life in the way we act, work, and communicate. In education sector,
the field of Technology-Enhanced Learning (TEL) aims to support the
enrichment of learning experiences and teaching practices through the
application of Information and Communication Technologies (ICTs), through
computer-based learning and online educational opportunities (Kirkwood &
Price, 2014). The technological development and the shift of the traditional
learning models (e.g., face-to-face learning) led to the open education
movement and the adoption of distance learning strategies (Yang & Kinshuk,
2016), among which we find the so-called “Massive Open Online Courses”
(MOOCs) (Siemens, 2013).

Page| 1



Siemens (2013) describes MOOCs as a midpoint of learning and teaching
between the conventional classroom environments and the open and
distributed information encountered in the web. MOOCs scale distance
learning and promote educational equity, providing free-access opportunities
devoid of geographical and cost constrains (Ferguson & Sharples, 2014; Kumar
& Brahmbhatt, 2018; Siemens, 2013). That is, MOOC learners have access to
structured and high-quality learning resources created by prestigious
institutions at their own pace and time. Additionally, these courses enable the
connection of individuals with other people from different backgrounds
around the world. At the same time, MOOC instructors can expand their
teaching practices to digital and massive settings and gain professional
visibility. Given the remote learning experience they offer, the COVID-19
pandemic outbreak fostered the global adoption and application of MOOCs at
all educational levels (Chen et al, 2020; Ma & Rindlisbacher, 2020). The
growing importance of MOOCs can be showcased by the fact that higher
education institutions started to credit online Bachelor and Master degrees
based on MOOCs (Ledwon & Ma, 2022; Shah, 2021). Nonetheless, while MOOCs
have been efficient in attracting learners, the courses have been criticized for
their high rates of learner disengagement and abandonment, and the low
pedagogical and instructional design quality (Aldowah, Al-Samarraie,
Alzahrani, & Alalwan, 2020; Ferguson & Sharples, 2014). Given this context,
feedback, a cornerstone of learning and pedagogical design, can help to
overcome the aforementioned limitations (Gregori, Zhang, Galvan-Fernandez,
& Fernandez-Navarro, 2018; Zhu, Bonk, & Sari, 2018). Previous studies
associated the absence of timely and personalised feedback according to
learners’ needs as one of the causes for the high course disengagement in
MOOCs (Aldowah et al., 2020; Gregori et al., 2018; Khalil & Ebner, 2014).

Hattie & Timperley (2007, p. 81) define feedback as “the information
provided by an agent (e.g., teacher, peer, book, parent, self, experience) regarding
aspects of one's performance or understanding”. Feedback is essential during
the learning process (Sawyer, 2006) with benefits for both feedback agents i.e.,
feedback provider and feedback receiver. The feedback information helps the
instructors to enhance their teaching practices and the learners to improve
their performance and to develop capacities, such as self-regulation skills
(Molloy & Boud, 2014). The authors conceptualize the purpose of feedback as
mitigating the inconsistency between the actual and the desired state of the
learners’ performance or understanding (Hattie & Timperley, 2007). Given its
purpose, feedback supports opportunities of personalised learning, i.e,
learning tailored to individuals aptitude (Maier & Klotz, 2022). To do so, the
feedback provider has to be aware of the learners’ progress by collecting
evidence from various sources and to deliver the most adequate interventions

Page| 2



according to their learners’ behaviours and needs (van de Pol, Volman, &
Beishuizen, 2010; Wood, Wood, Ainsworth, & O’Malley, 1995). While
traditional learning settings (e.g., face-to-face courses) enable teachers to be
aware of learners progress and needs in real time, MOOC settings hinder the
awareness and feedback provision, due to their massive, diverse and online
character (Khalil & Ebner, 2014).

The provision of timely and personalised feedback is among the main
challenges to MOOC instructors (Pappano, 2012; Sari, Bonk, & Zhu, 2020) and
an ongoing issue rather overlooked (Estrada-Molina & Fuentes-Cancell, 2022;
Gregori et al., 2018). Normally, discussion forums represent the main space
where the learners communicate their problems and receive feedback
(Almatrafi, Johri, & Rangwala, 2018; Onah, Sinclair, & Boyatt, 2014b). Yet, the
use of forums as the primary means for assisting learners comes along with
several limitations. First, discussion forums do not represent an effective
solution for the provision of scalable feedback interventions. Large number of
posts in forums can turn cognitively and timely unmanageable for instructors
to be aware on time of learners who are struggling!. Indeed, questions in
MOOC forums can be easily overlooked and remain unanswered or answered
late and/or inefficiently (Almatrafi et al., 2018). Second, learners’ participation
in discussion forums is limited (<10% of the learner population) (Onah et al,,
2014b; Wise & Cui, 2018), so not all learners in need of help use discussion
forums to share their problems. Apart from self-reporting their problems and,
thus, receiving feedback, another way commonly applied to receive feedback in
MOOCs regards the automated feedback through graded assignments.
Nevertheless, this type of feedback, while its timely, lacks personalisation and
elaboration based on learners’ needs and doubts (Vinker & Rubinstein, 2022).

The use of Learning Analytics (LA) can be considered as an approach to
scale the provision of personalised and timely feedback in MOOCs. LA is
defined as the “measurement, collection, analysis and reporting of data about
learners and their contexts, for purposes of understanding and optimizing
learning and the environments in which it occurs” (Long & Siemens, 2011, p.
34). In other words, LA is based on the analysis of the learners’ digital
footprints generated when using TEL environments that nowadays are widely
available, due to the increasing digitalization of education. The field of LA aims
at monitoring learners’ behaviour, thus providing useful information for

Un this dissertation we define as “struggling learners” the learners who have a certain level of
activity during the course and then tend to disengage after having problems completing certain
deliverables of the course (e.g., passing a test, submitting a paper) for reasons that can vary (e.g.,
not understanding the course concepts, not knowing how to apply them, not being able to
communicate their ideas well).
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identifying cohorts of learners and personalising their feedback interventions.
In the case of MOOCs, research on LA has mostly focused on two aspects: (a) LA
dashboards and (b) predictive models. On one hand, the LA dashboards serve
to increase learners’ awareness about their own learning and self-regulation
(Arnold & Pistilli, 2012). Also, dashboards can strengthen the teaching
practices by facilitating instructors to take LA-informed decisions to improve
learning and “close the feedback loop” (Clow, 2012; GaSevi¢, Dawson, &
Siemens, 2015). On the other hand, the predictive models support, among
others, the identification of specific cohorts of learners at risk of dropout, and
thus instructors can shape proactive feedback interventions (Bouzayane &
Saad, 2017; Halawa, Greene, & Mitchell, 2014; Xing, Chen, Stein, &
Marcinkowski, 2016; Yang, Sinha, Adamson, & Rose, 2013).

However, as observed in the literature, appropriate and meaningful LA-
informed feedback interventions require a pedagogical underpinning from
theory (Jivet, Scheffel, Drachsler, & Specht, 2017; Matcha, Uzir, Gasevic, &
Pardo, 2020; Papamitsiou, Giannakos, & Ochoa, 2020) and course
contextualisation (Liu, Bartimote-Aufflick, Pardo, & Bridgeman, 2017;
Shibani, Knight, & Shum, 2019). Additionally, instructors' capabilities (e.g.,
easiness to employ LA-generated information) should be considered in the
design of LA tools (Chatti et al., 2020). Nevertheless, usually instructors lack of
background knowledge and/or there is a mismatch between the instructors’
actual needs and the information provided by LA tools (Fernandez-Nieto,
Buckingham Shum, & Martinez-Maldonado, 2022; Rienties, Herodotou, Olney,
Schencks, & Boroowa, 2018).

Previous research pointed out to the joint use of LA with the course
Learning Design (LD), thus informing and contextualising pedagogically the
decisions taken based on LA (e.g., the provision of personalised feedback)
(Hernandez-Leo, Martinez-Maldonado, Pardo, Mufioz-Cristobal, & Rodriguez-
Triana, 2019; Lockyer, Heathcote, & Dawson, 2013; Rodriguez-Triana,
Martinez-Monés, Asensio-Pérez, & Dimitriadis, 2015). Mor & Craft described
LD as the “the act of devising new practices, plans of activity, resources and tools
aimed at achieving particular educational aims in a given situation” informed
by “subject knowledge, pedagogical theory, technological know-how and
practical experience” (2012, p. 86). Rodriguez-Triana et al. (2018) suggested
that the involvement of the teachers, as the course experts, could permit more
informed LD decisions (i.e., instructional design decisions regarding course
aspects under a pedagogical scenario). In the same research line of involving
stakeholders in the design and/or development of LA tools, Shum, Ferguson, &
Martinez-Maldonado (2019) conceptualized the term “Human-Centred LA”
(HCLA) that considers processes that, among others, position actively the
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stakeholders in the co-design and/or co-creation of LA tools, including those
related to feedback processes. In MOOCs such involvement could regard the
course instructors?, who are the ones knowing the difficulty of each activity,
the prior knowledge necessary to understand the course material, etc.
Nevertheless, MOOC instructors usually have many responsibilities in
designing and managing the course (Zheng, Wisniewski, Rosson, & Carroll,
2016). As a result, their involvement in the design of personalised and
contextualised feedback might be time consuming and cognitively costly for
them.

The current dissertation focuses on instructor-led feedback, i.e., feedback
designed and provided by the MOOC instructors as experts of their courses.
The abovementioned discussion opens a variety of issues and challenges
related to instructor-led feedback in MOOCs and how to warrant (a) scalable
interventions, (b) tailored to learners’ behaviours, that are (c)
contextualised under the course learning design, (d) grounded on
pedagogical theories and that (e) do not overwhelm the instructors.

1.2. Dissertation goals and contributions

This dissertation deals with the following research question:

How to support instructors in the design and provision of personalised
LA-informed feedback in MOOCs?

To address the research question, we have defined three partial objectives that
tackle the challenges mentioned above. The research objectives emerged
iteratively from the literature (see Chapter 2) and our own exploratory studies
(see Chapter 3). In this section we describe the three research objectives and
the derived contributions in their final version. The research question, the
partial objectives and the contributions are depicted in Figure 1.1.

2 We refer for simplicity to ‘course instructors’, while we acknowledge that in the MOOC contexts
many different roles may oversee the course design and the provision of feedback, such as
instructional designers and/or teaching assistants.
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#0BJ_1. To understand the current state of instructor-led LA-informed
feedback in MOOCs.

As stated above, one way to face the challenges of delivering personalised
and timely feedback in MOOCs is the use of LA tools that scale up feedback
interventions, thus assisting the feedback providers (in our case the MOOC
instructors) to shape interventions tailored to learners’ needs. To understand
the impact of the LA-informed feedback in MOOQOCs, it is relevant to know the
possibilities that the current proposals offer, whether they are pedagogically
grounded and whether they consider the learning context expressed through
the LD. Several systematic literature reviews discuss the potential of LA for
feedback in higher and online learning settings (Avella, Kebritchi, Nunn, &
Kanai, 2016; Cavalcanti et al., 2021; Chiappe & Rodriguez, 2017; Lim, Gasevic,
Matcha, Ahmad Uzir, & Dawson, 2021; Mangaroska & Giannakos, 2019;
Schwendimann et al, 2017; Sunar, Abdullah, White, & Davis, 2016).
Nevertheless, there is a lack of systematic literature reviews about the use of
LA tools and frameworks for designing and automating instructor-led
feedback. Consecutively, to address this objective we deem as essential to carry
out a systematic literature review on the state-of-the-art of instructor-led
LA-informed feedback in MOOCs. This systematic literature review is the first
thesis contribution (#CON_1) and aims to uncover the way LA-informed
feedback is provided in MOOCs, its extent, and its impact.

#0BJ]_2. To help instructors to shape personalised and contextualised
feedback interventions in MOOCs.

The second research objective intends to face the limitations described in
Section 1.1 that lead to the need of supporting instructors in the design and
provision of personalised LA-informed feedback in MOOCs. Previous works
proposed LA models and frameworks to automate the provision of
personalised feedback with the active involvement of human agents in its
design (i.e., LIME, OnTask, SRES, MOOClet framework) (Burgos & Corbi, 2014;
Liu et al, 2017; Pardo et al, 2018; Reza, Kim, Bhattacharjee, Rafferty, &
Williams, 2021). These proposals build rule-based feedback according to the
learners’ behaviours during the course enactment. Nevertheless, to the best of
our knowledge, these proposals do not guide instructors in the process of
reflecting on feedback-related aspects (e.g., feedback type, feedback timing).
Additionally, they do not support MOOC instructors in the interpretation and
selection of the LA indicators. Finally, the definition of the conditions in the
rule-based decisions does not take into account elements of the course design
(e.g., assignment difficulty, the compulsory/optional tasks).

Therefore, to address #0BJ]_2, we propose a conceptual framework for
the design and provision of LA-based feedback interventions (#CON_2).
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Within the framework we suggest a process for guiding instructors in the
factors they should reflect on when designing feedback (#CON_2(a)).
Additionally, we suggest a set of catalogues with information about
problems, indicators, and types of feedback reactions (#CON_2(b)) to
facilitate MOOC instructors when reflecting and designing personalised
feedback interventions. Finally, we propose a set of recommendations of
indicators and feedback reactions, that may serve in shaping more targeted
feedback interventions (#CON_2(c)).

To do so, we aim first at identifying what are the frequent learners’
problems in MOOCs that may require instructors’ intervention to prevent
learners’ disengagement and dropout. Once having these problems, we intend
to support MOOC instructors a) to identify what indicators, given the learners’
behaviour, can help in detecting learners facing those problems and b) to
reflect and select feedback interventions to address such learners’ problems. In
this process we take into consideration the involvement of instructors as the
main actors to establish the parameters and thresholds for the detection of
struggling learners and the delivery of personalised feedback, accordingly.

#0BJ]_3 To make manageable the design (and provision) of feedback for
MOOC instructors.

Throughout the iterative research methodological approach followed (see
Section 1.3), we found that the design of feedback and its related components
imply additional work (in terms of time and effort) to the already existing
responsibilities designing and launching a MOOC. This additional work may
eventually hinder the use of feedback strategies in their courses. Therefore, we
considered it necessary to provide automatic or semi-automatic support for
instructors, so that their interventions can be scaled up in a manageable way.
To attain this objective, the proposed contribution regards a set of design
principles to incorporate the proposed conceptual framework into
technological tools to make the process more manageable for MOOC
instructors and to support computer-interpretable feedback designs.

The thesis contributions and sub-contributions have informed each other.
That is, the use of the framework catalogues (#CON_2(b)) indicated the need of
recommendations (#CON_2(d)), so the framework can support better MOOC
instructors in the process of feedback design. Likewise, the output of the
systematic literature review (#CON_1) informed part of the framework
catalogues. Apart from informing each other, the proposed contributions,
although they can be used separately, are connected among them. Indeed,
during the evaluative studies we combined our sub-contributions (i.e.
#CON_2(a), #CON_2(b), #CON_2(c), #CON_2(d)).
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1.3. Research Methodology

The selection of the personal philosophical positioning, known as “paradigm”
(Kuhn, 1996) or “worldview” (Jorrin-Abelldn, 2016), that regards how we
perceive and study the world, is among the first considerations that a
researcher should make. This consideration impacts the design research
decisions, i.e., the selection of methodology and the implementation of the
methods (Creswell & Poth, 2017). Creswell (2007) identified four main
worldviews, differing on how they recognize the nature of reality (i.e.,
ontology) and the nature of knowledge (i.e., epistemology): postpositivism,
social constructivism, advocacy/ participatory and pragmatism.

Given my background in Education, the way I see and comprehend the
world is often more interpretative, where people construct actively their own
knowledge, and thus studying a concrete situation requires the understanding
of people’s viewpoints (Creswell, 2007). Thus, the nature and the objectives of
this research context made me lean towards the pragmatic paradigm.
According to this worldview, the focus lies on the problem, choosing the
methods that best fit in each moment to be able to solve it (Creswell, 2007). In
our case, we deal with the problem of supporting instructors to design LA-
informed feedback targeted to learners in MOOCs.

Once the worldview is concretised, it comes the need of selecting the
methodology that will guide the research. The methodology connects the
philosophical worldview of the researcher with the systematic application of
the methods to a field of study (Hesse-Biber Nagy & Leavy, 2011). Taking as
starting point the pragmatism nature and our research context (i.e., proposing
contributions in the educational sphere), we studied various methodologies
frequently applied in TEL, such as the Design Science Research Methodology
(DSRM) (Peffers, Tuunanen, Rothenberger, & Chatterjee, 2007), the System
Design Research Methodology (SDRM) (Nunamaker, Chen, & Purdin, 1990), the
Case Study (Stake, 1995) and Design-Based Research (DBR) (Amiel & Reeves,
2008). Among them, we consider DBR as a methodological approach that best
fits with the dissertation objectives. DBR aims to solve real-world educational
problems through a close collaboration between the researchers and
practitioners (Amiel & Reeves, 2008) and it is recognized as a method
grounded on the pragmatic worldview (Barab & Squire, 2004; Biesta &
Burbules, 2003). Pragmatism intends to connect the educational research with
the educational practice (Biesta & Burbules, 2003) and DBR acts as guidance
for researchers and practitioners (e.g., instructors) in their coordination and
collaboration on revealing the educational problem and shaping its solution
(Juuti, Lavonen, & Meisalo, 2015).
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Several key aspects should characterise DBR (Amiel & Reeves, 2008; Barab
& Squire, 2004; Easterday, Rees Lewis, & Gerber, 2018, 2014; Kali & Hoadley,
2020). Accordingly, the reasons that led to the selection of DBR as the most
suitable methodological approach for our research are the following:

commitment for understanding complex real-world problems in
authentic settings. DBR studies real-world practices, situating their
context and characteristics at the centre of attention (Barab & Squire,
2004). Likewise, this dissertation focuses on studying the nature of
MOOCs as learning environments and on supporting instructors in the
design of LA-informed feedback to provide scalable interventions.
Considering that the emphasis lays on a naturalistic learning context
and how to bridge research with a real-world problem, DBR fits
properly with the current thesis.

intensive collaboration between researchers and professionals in the field
of education. DBR stresses the importance of partnership among
researchers and practitioners, with the last ones to be “co-participants”
of the research process (Barab & Squire, 2004). Such partnership
permits an equal contribution on the areas that each stakeholder
masters (i.e., research and educational context) to eventually ensure
the design and delivery of practical and pedagogically informed
solutions that will respond in the specific needs (Anderson & Shattuck,
2012). Hence, the use of DBR led us to follow a participatory approach
through a close collaboration with MOOC instructors during various
research happenings (e.g., co-design events, interviews) to understand
the instructors’ practical problems and to enhance the developed
conceptual framework according to their needs.

iterative cycles of design, enactment in context, analysis, and redesign.
DBR has an essentially iterative character aiming at bridging the
discrepancies among theory, design, and implementation of the
solutions (Juuti et al., 2015; Kali & Hoadley, 2020). In our research
context, following DBR, we iteratively refined the proposed solutions.
Concretely, we run four main cycles and we conducted several iterative
evaluative studies until the delivery of the final thesis contributions.

Conclusively, we consider that this dissertation and its overarching
objectives comply with the abovementioned aspects, thus making DBR a
suitable methodological approach to frame this work. The research process of
DBR involves several design phases, from the identification of the problem to
the validation of the generated theories and artefacts, and it is applied in an
iterative way to refine progressively the developed solutions (see Figure 1.2).
These phases are (Amiel & Reeves, 2008):
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Analysis of Practical Problems. This phase regards the understanding of
the context, the current practices, and the needs of the stakeholders
through a close collaboration between researchers and practitioners.
Development of Solutions. The second phase delves into the design and
development of the theoretical or practical solutions informed by the
problems as identified at the previous phase.

Iterative Cycles of Testing and Refinement of Solutions in Practice. The
third phase involves iterative cycles of application of the developed
solutions and their enhancement based on the lessons learnt.

Reflection to Produce “Design Principles” and Enhance Solution
Implementation. The last phase concerns the achieved outcome after the
completion of a DBR cycle. Such outcome may regard either the
improvement of the conceptual proposal or the design of new solutions.

d)

Analysis of Practical Problems
by Researchers and
Practitioners in Collaboration

Development of Solutions
Informed by Existing Design
Principles and Technological

)

Iterative Cycles of Testing and
Refinement of Solutions in
Practice

o

Reflection to Produce “Design
Principles” and Enhance
Solution Implementation

Innovations

Refinement of Problems, Solutions, Methods, and Design Principles

Figure 1.2 Design-Based Research methodological approach (Amiel & Reeves, 2008).

As Figure 1.3 illustrates the 4 DBR cycles carried out. During each DBR
cycle and under the sphere of the pragmatic worldview, we opted for the
methods that best fitted with the context and actors of the studies (Creswell,
2007). We followed a mixed method strategy (Creswell, 2014), applying both
qualitative (e.g., interviews, questionnaires, content analysis of participants’
artefacts) and quantitative data (e.g., log data). Additionally, we involved a
variety of informants to achieve a more thorough interpretation of the findings
(see Table 1.1). The four cycles are summarised below.

Cycle 1:
During the first cycle, we focused on the identification of struggling

learners in MOOCs. To understand the research context, we conducted a
literature review related to the problems that MOOC learners usually face at
the course run-time and to how these learners can be identified. Additionally,
we performed two exploratory studies in a MOOC case gathering data from
learners, which informed us further about learners’ problems and help-seeking
strategies applied. We also performed an exploratory study, where we
conducted 14 semi-structured interviews with MOOC instructors to identify
their needs in the feedback provision. From the analysis emerged the need of
conceptual and technological tools to support MOOC instructors in the
identification of struggling learners and in the provision of tailored feedback
interventions.
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Figure 1.3. Designed-Based Research methodological approach followed during this dissertation.
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Through this analysis, we generated a preliminary version of a conceptual
framework, i.e., FeeD4Mi, (connected with #0B]_2) aimed at assisting MOOC
instructors in detecting and supporting learners who might face problems
during course enactment. The framework contained a preliminary list of
potential problems of MOOC learners and a set of indicators to detect such
problems. Given the way the LD affects learners’ problems, FeeD4Mi also
included several aspects to be considered regarding the course design (e.g., the
difficulty of the activities, the sequence among the different course resources).

Additionally, we conducted two evaluative studies to test the preliminary
version of the framework with MOOC instructors considering their course
contexts. During the studies we followed a participatory approach with MOOC
instructors serving as co-designers of the intervention. In the last phase, we
analysed the findings gathered from the studies, which guided our reflection on
the topic.

Cycle 2:
In the second cycle, we put our focus on the support that MOOC

instructors need for the design of feedback interventions. We reviewed the
related literature on feedback theories to retrieve key aspects for successful
feedback interventions as guidelines (task connected with objective #0BJ_3).
The findings suggested the consideration of the four levels of feedback focus as
described in the taxonomy of Hattie and Timperley (2007) (i.e., task, process,
regulation and self).

The information gathered during the phase of analysis helped us
complement the conceptual framework catalogues and dimensions with the
introduction of aspects related to the provision of feedback (related with
#CON_2(a), (b)). Accordingly, we implemented the updated version of FeeD4Mi
into a complete life cycle of a MOOC, following a participatory approach with a
course instructor. During this evaluative study, the instructor used FeeD4Mi in
the design phase of the course to identify potential learner problems and
indicators to detect them and to decide accordingly targeted feedback
interventions for such problems (addressing #0BJ_2). Then, we applied the
feedback decisions taken during the course enactment, so we could assess
FeeD4Mi impact both on the MOOC learners and on the course instructor.

Cycle 3:
During this cycle, we put the focus on increasing the manageability of the

feedback design process proposed by FeeD4Mi. To understand the current
state of instructor-led LA-informed feedback in MOOCs (addressing #0B]_1)
we conducted a systematic literature review regarding tools supporting LA-
based interventions (related with #CON_1) which informed us about the
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number of limitations associated with current LA research about feedback in
MOOCs.

In the development phase, we conceptualized a set of design guidelines for
the incorporation of the framework into technological tools to automatise the
process and permit the creation of computer-interpretable feedback designs
(related with #CON_2(d)). Following these guidelines, we built a tool, (i.e., e-
FeeD4Mi) and conducted an evaluative study to test it. This study took place in
a workshop at an international conference devoted to research and practice
related to MOOCs.

Cycle 4:
The findings from the evaluative study in the third DBR cycle provided

insights about the requirement of additional support for MOOC instructors in
terms of recommendations on concrete indicators and feedback reactions.
Thus, from the literature and our previous evaluative experiences we gathered
and produced a set of recommendations regarding potential indicators and
feedback reactions associated to each problem included in FeeD4Mi (related
with #CON_2(c)). Additionally, we refined the design guidelines related with
the integration of the framework in the tool, based on the limitations reported
during the evaluative study in the previous DBR cycle. During this cycle, we
conducted the final evaluation study with 6 MOOC instructors, where we
applied the FeeD4Mi framework to their own MOOC designs.

The above four cycles helped in the definition, the iterative refinement and
evaluation of the thesis contributions. A critical aspect in a research process is
the assurance of its quality and credibility. In our case, we adopted an
interpretive approach and we intended to reach a deep understanding of the
under-study phenomena and situations creating at the same time a dialogue
with our informants. Therefore, we aimed at the transferability rather the
generalisability of our results. To guarantee the credibility and transferability
of our research process, we applied the following strategies (Guba, 1981;
Twining, Heller, Nussbaum, & Tsai, 2017):

a) Data triangulation, i.e., using data from different participants or in
different settings.

b) Method triangulation, i.e., using multiple methods to collect data
and achieve the triangulation and complementation of the findings.

c) Member checking, i.e, giving participants the opportunity to
comment on transcripts and emerging findings.

d) Provision of thick descriptions of the study contexts.

e) Investigators triangulation, i.e., involving two or more researchers
in the data collection and/or analysis.
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Table 1.1 presents the multiple data gathering techniques and sources applied
during the four DBR cycles. Chapter 3, Chapter 4 and Chapter 6, present a
detailed data analysis based on these techniques and sources.

Table 1.1. Main data gathering techniques employed during the four DBR cycles.

Techniques DBR Cycle Informants Aim of Employing the Data Gathering
& Sources Techniques & Sources
Questionnaires 1-4 Learners, -To explore learners’ difficulties and
Instructors, reasons for dropping out .
Tool -To understand participants’ perceptions
Developer about FeeD4Mi.

Activity Logs 1,2 Learners -To explore learners’ participation and
interaction in MOOCs.

Interviews 1-4 Instructors -To analyse instructors’ problems & needs
-To understand instructors’ impressions
while using FeeD4Mi and e-FeeD4Mi.

Observations 1,3,4 Researcher -To elicit participants’ reflections and
reactions while using FeeD4Mi and e-
FeeD4Mi.

Artefacts 1-4 Instructors, -To  collect participants’ feedback

learners strategies about the set of the problems,

indicators and feedback reactions and thus
enhance and evaluate FeeD4Mi catalogues.

Recordings 1,2,4 Instructors -To collect participants’ comments, ideas
-To collect how participants interacted
with FeeD4Mi and e-FeeD4Mi,

Weekly diary 2 Instructors -To gather instructors’ weekly reflections,
and strategies while using FeeD4Mi.

1.4. Structure of the dissertation

This dissertation is organised as follows:

Chapter 2 presents the theoretical background and research context of this
dissertation. This chapter discusses the current state of MOOCs, its
benefits and challenges associated to feedback practices.
Furthermore, the chapter describes the main feedback models and
key recommendations to support the quality of feedback
interventions. Last, it presents the existing strategies and limitations
that accompany feedback in MOOCs.

Chapter 3 provides an overview of the three exploratory studies that took
place during the first DBR cycle. The studies are presented in two
different sections given their different focus (i.e., the first two
studies explored the learner problems during their learning in
MOOCs and the third the instructor constraints to design and deliver
feedback in MOOCs). The reflections derived from each of the
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studies created the base for the formulation of the dissertation
contributions.

Chapter 4 reports the first contribution of this dissertation (#CON_1), i.e, a
systematic literature review regarding instructor-led LA-informed
feedback in MOOC environments. Concretely, this chapter describes
the impact and the limitations of LA-based tools aimed to deliver
and/or inform instructor-led feedback interventions. Conclusions
and potential implications derived from the synthesis of the results
are presented at the end of the chapter.

Chapter 5 reports the second contribution of this dissertation (#CON_2), i.e.,
the FeeD4Mi conceptual framework, together with its components
(the FeeD4Mi process, catalogues, recommendations, and the design
guidelines). Additionally, the chapter offers a scenario of application
of the framework.

Chapter 6 exposes the evaluation of FeeD4Mi (including its catalogues, process,
recommendations, and tool design principles) according to the
dissertation objectives raised in Chapter 1. The evaluation consisted
of four studies, two with formative and two with summative
purposes, conducted during each of the four DBR cycles. The studies
output and the level of completion of this dissertation goals are
discussed at the end of this chapter.

Chapter 7 draws the final conclusions of this dissertation, underlining the
relevance of our work within the educational research area and TEL
community. Moreover, given the findings of the conducted research,
this chapter outlines: a) the implications of our work in other
learning settings, b) the limitations identified during our evaluation
studies, and c) future directions of research work.

Finally, this dissertation provides a set of appendices that contain
supplementary material, including: an extensive summary of the dissertation
in Greek (see Appendix A); the list of the papers included at the conducted
systematic literature review (Appendix B); a detailed description of the
FeeD4Mi catalogues of learner problems and feedback reactions (Appendix C,
see C.1, C.2); the questionnaires applied during our evaluative studies
(Appendix D); a list of all the acronyms, abbreviations and labels used
throughout the manuscript (see Appendix E).
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THEORETICAL BACKGROUND:
FEEDBACK IN MOOCs

Summary: This chapter frames the context of this dissertation, analysing
in depth the problems mentioned in the previous chapter. To begin with,
the chapter provides an overview of MOOCs, focusing on their benefits
and current limitations. MOOCs are offering humerous opportunities in
online and distance learning, yet the high dropout and learner
disengagement rates are among their weakest points. Previous literature
connected such limitations with the one-size-fits-all instructional
approach that most MOOCs follow, failing to satisfy the learners’ needs
and to provide personalised feedback. Next, the chapter describes the
concept of feedback in education, presenting the main feedback models
and key recommendations to ensure the quality of feedback
interventions. Finally, this chapter delves into the existing strategies and
limitations that accompany the desigh and provision of feedback in
MOOCs. For instance, the use of Learning Analytics is suggested to scale
the feedback interventions, however current proposals came along with
several restrictions.

2.1. Introduction

Before going in detail on the research context of this dissertation, let us
imagine the following scenario: building on the recent agenda of the University
of Valladolid aiming at promoting online learning, Sonia, a teacher of ICT at the
Department of Education, wants to launch a MOOC about teachers’ digital
literacy. She has prepared most of the material needed for a 5-week course
with many individual and collaborative activities.

Although the course is almost ready, Sonia is concerned about how to
provide personalised and timely feedback during the course run-time. During
her face-to-face courses, Sonia monitors her students and provides different
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types of assistance, varying from general hints to more detailed tutoring,
according to their progress. However, her plans do not match with the MOOC
reality and her lack of experience in online and distance learning. So, she deals
with the following question: “How can I support my MOOC learners in a
personalised and scaled way? This cannot happen only via discussion forums, as |
cannot follow all the posts. Does it worth the provision of personalised feedback
to learners or it is enough with general messages to all students?”

MOOCs regard a peculiar learning context, bringing many advantages both
to learners and instructors. At the same time, MOOCs also imply several
ongoing challenges such as the design and provision of personalised and timely
feedback (Estrada-Molina & Fuentes-Cancell, 2022; Gregori et al, 2018).
Attending to this issue, previous works report the use of LA, in means of
dashboards (Cobos & Soberon, 2020; Leén-Urrutia, Cobos, & Dickens, 2018) or
predictive models, (Bouzayane & Saad, 2017; Teusner, Hille, & Staubitz, 2018;
Xing & Du, 2018) that, based on learners’ trace data, aim at scaling the
monitoring of learners’ behaviour, thus, assisting instructors in the provision
of timely and personalised feedback. However, the LA tools used for
monitoring the learners’ progress often lack pedagogical grounding and
contextualisation in the course design (Avella et al, 2016; Chiappe &
Rodriguez, 2017). Additionally, the course instructors often face difficulties in
use, interpretation, and reflection upon the LA information (Fernandez-Nieto
etal., 2022; Rienties et al., 2018).

This chapter introduces the theoretical background of this thesis, and its
key concepts, i.e., MOOCs and feedback (see Figure 2.1). In particular, Section
2.2 and 2.3 uncover the origins of MOOCs and the benefits and limitations that
normally accompany the courses. Section 2.4 delves into the concept of
‘feedback’, describing its importance and impact in education in general
Section 2.5 discusses the current strategies on feedback in MOOCs and the
solutions proposed to support scaled interventions (i.e., the use of LA tools).
Finally, Section 2.6 draws the main conclusions.
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Massive Open Online Courses (MOOCs)

T
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can support the design of scalable and personalised interventions

Limitations

LA-informed feedback in MOOCs

Figure 2.1. Research context of this dissertation.
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2.2. Delving into MOOCs

MOOCs emerged within the open education movement (see Figure 2.2) which
implies the universal access to high quality educational material (Siemens,
2013; UNESCO, 2019; Yang & Kinshuk, 2016). David Cormier and Bryan
Alexander coined the term in 2008 to describe the online course “Connectivism
and Connective Knowledge” developed by George Siemens and Stephen
Downes (Cormier & Siemens, 2010). MOOCs initially were defined as online
courses “with the option of free and open registration, a publicly-shared
curriculum and open-ended outcomes” (Mcauley, Stewart, Siemens, & Cormier,
2010, p. 10). While MOOCs evolved since that definition, they continue
maintaining their key features, i.e, openness, distribution, lifelong
opportunities and participatory collaboration (Baturay, 2015; Kumar &
Brahmbhatt, 2018). A closer look at the ‘MOOC’ term illuminates how such
courses differ from other forms of education:

— Massive: The first concept refers to large-scale participation (Siemens,
2013; Yousef, Chatti, Schroeder, Wosnitza, & Jakobs, 2015). This
scalability regularly permits an unlimited number of enrolled learners
that can interact with the course contents simultaneously (Yuan &
Powell, 2018).

— Open: The term ‘open’ regards the access to the learning material.
Typically, MOOC platforms support the participation in the learning
experience without geographic or financial constraints (Onah et al,
2014b; Siemens, 2013; Yousef et al., 2015). Nowadays there are some
platforms, such as Coursera, which pose additional fees to the users for
some course options (e.g., graded assignments, accreditation options),
yet the main body of the course content remains without charges.

— Online: The term ‘online’ describes the format of the courses which in
principle is carried out exclusively through Internet (Siemens, 2013;
Yousef et al, 2015), although MOOCs have been applied in other
contexts as well such as blended learning (Brali¢ & Divjak, 2016). That
is, the learning activity involves a variety of digital content (videos,
documents, questionnaires, simulations, etc) and different
opportunities to interact (learner-to-learner, learner-to-instructor)
synchronously or asynchronously.

— Courses: Compared to Open Educational Resources (OER), MOOCs
regard a structured set of lessons dealing with a particular subject,
normally organised under weekly modules, with a predefined study
plan, concrete learning objectives, networking tools and assessment
methods (Siemens, 2013; Yousef et al, 2015). There are two major
modalities of MOOCs: a) instructor-led and b) self-paced (Calonge,
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Riggs, Shah, & Cavanagh, 2018). The first modality considers courses
with a predefined timeframe, a fixed start-end period, learning
resources available based on instructors’ study plan, and activities that
learners need to accomplish on concrete dates. Self-paced MOOCs
involve courses with a flexible timeframe, where the learning material
always available for participants, and learners can adapt their learning
path according to their needs.
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Figure 2.2. Timeline of MOOCs and Open Education (Yuan & Powell, 2018).

Another important feature of MOOCs, in comparison with blended or face-
to-face learning, is that learners need to self-regulate their learning to achieve
the course goals (Zhu, Bonk, & Doo, 2020). Thus, given the massive and open
character of MOOCs, the control of learning is shifted from the instructors to
the participants, who are expected to monitor and manage their learning
experience (Alonso-Mencia et al.,, 2020; Milligan & Littlejohn, 2014).

During 2012, the MOOC movement became a major trend in education,
with the creation of many platforms (i.e., EdX, Coursera, Udacity), and with the
universities to start producing massive courses systematically (Yuan & Powell,
2018). The same year, The New York Times characterized 2012 as “the year of
the MOOC” discussing the sudden MOOC hype, its potential and challenges that
might accompany the courses (Pappano, 2012). Since then, MOOCs have grown
rapidly attracting a lot of users among the years. COVID-19 pandemic
prompted a new interest in MOOCs worldwide, with 2020 to become “the
Second Year of The MOOC” (Shah, 2020). During this period, MOOCs served as
alternative for remote learning from primary to tertiary educational levels
(Chen et al., 2020; Ma & Rindlisbacher, 2020).
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Currently, the impact of MOOCs can be witnessed by: a) statistics of use, b)
the creation of new types of educational accreditations based on this learning
model, and c) the growing number of MOOC providers. Concretely, by the end
of 2021, 19.4k MOOCs were launched attracting over 220 million learners and
offering 1670 micro-credentials (Figure 2.3) (Shah, 2021). Additionally,
different ways of accreditation emerged, shaping new forms of courses, such as
the MOOC-based online degrees (Ledwon & Ma, 2022). By 2021, 70 master's
and bachelor's degrees were created around the world following the MOOC
format (Shah, 2021). Attending to the MOOC providers, at present, there are
more than 59,000 MOOC and online learning platforms at international (e.g.,
Coursera, Canvas, edX, Kadenze, Udacity) and national levels (e.g., MéxicoX in
Mexico, FutureLearn in United Kingdom, Federica Web Learning in Italy,
MOOC.fi in Finland, OpenHPI in Germany, Prometheus in Ukraine) (Shah,
Pickard, & Ma, 2022).

206 Growth of MOOCs

Number of courses
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Figure 2.3. Growth of MOOCs by numbers (Shah, 2021).

2.3. Benefits and Challenges of MOOCs

MOOCs carry a variety of advantages both for learners and instructors.
Learners state different reasons to enrol in MOOCs, including: studying a new
subject or topic, updating their current knowledge, or certifying their skills
(Hew & Cheung, 2014; Shapiro et al., 2017). Since their appearance in the
educational landscape, MOOCs have been perceived as a means of
democratizing education by providing learning content created by elite
institutions for persons who possibly could not afford other learning
alternatives (Dillahunt, Wang, & Teasley, 2014; Moura, Souza, Oliveira Neto, &
Viana, 2017). Additionally, MOOCs support lifelong learning and sustainable
solutions for professional development tailored to users’ pace and timing
(Brown, 2018; Shapiro et al., 2017). Furthermore, their open nature promotes
participants’ connections and collaborations (Ferguson & Sharples, 2014) and
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thus encourages the creation of diverse learning communities, and
communities of practice.

With regard to instructors, MOOCs provide opportunities of creating
reusable educational resources and higher budget materials, of merging
teaching models (e.g., flipped classroom) and of enhancing the learning process
based on the users’ input (Ferguson & Sharples, 2014; Hollands, 2014). At the
same time, MOOCs also bring benefits to institutions: universities can promote
themselves and their professors, disseminate their projects, attract more
students and explore new research areas (Brown, 2018; Hollands, 2014). Hew
and Cheung (2014) reported the professional visibility and the teaching
experience to this massive learning setting among the reasons of delivering a
MOOC from the instructor’s perspective.

Nevertheless, and despite their potential, MOOCs are accompanied with
several challenges. A major persisting problem regards the high drop-out rates
of the courses. The low completion in MOOCs, often lower than 10% of the
enrolled participants, is an issue discussed extensively in the literature (Goopio
& Cheung, 2021; Khalil & Ebner, 2014). Nevertheless, Jordan (2014) noted that,
according to MOOC nature, such low completions rates should not be
interpreted merely in relation to MOOC success and learners’ satisfaction.
Indeed, there are many clusters of learners in MOOCs with different learning
aims. For instance, participants who may continue passively the course or
participants who register interested only in one concrete module. Thus, while
dropout in MOOCs raises discussions and research interest, it cannot be
associated to the course failure in all the cases (Liyanagunawardena, Parslow,
& Williams, 2014). Among the factors leading to learner dropout regard: the
course design (related to the course content and structure), the lack of
interaction and the lack of personalised and timely feedback, the diversity of
learners’ background knowledge and the personal availability (Aldowah et al,,
2020; Gregori et al,, 2018; Henderikx, Kreijns, & Kalz, 2017; Hew, 2016; Hone &
El Said, 2016; Khalil & Ebner, 2014; Onah, Sinclair, & Boyatt, 2014a; Refaat &
Said, 2017).

Another ongoing challenge regards the pedagogical and instructional
quality of MOOCs (Ferguson & Sharples, 2014; Gregori et al., 2018; Margaryan,
Bianco, & Littlejohn, 2015). For years, the attention on MOOCs concerned on
how to guarantee the scalable access to the learning content, thus, neglecting
other factors linked with the course quality (Gregori et al., 2018). Such factors
involve: the loose structure and the poor instructional design of the courses
(El-Hmoudova, 2014; Gregori et al.,, 2018; Margaryan et al., 2015; Zhu et al,,
2018), the lack of solid pedagogical approaches to guide the course design
(Ferguson & Sharples, 2014), as well as the barriers in feedback and
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personalised tutoring (Aldowah et al., 2020; Estrada-Molina & Fuentes-Cancell,
2022; Sari et al,, 2020).

Among the aforementioned MOOC challenges, the current dissertation
focuses on the difficulties of designing and providing personalised feedback in
MOOCs, that regards a constant challenge within the last decade (Aldowah et
al,, 2020; Estrada-Molina & Fuentes-Cancell, 2022; Sari et al., 2020). Feedback
is recognized as a fundamental facet of the learning process (Sawyer, 2006). In
MOOCs the absence of personalised and on-time feedback has been associated
with both learner disengagement (Aldowah et al,, 2020; Gregori et al., 2018;
Henderikx et al., 2017; Hone & El Said, 2016; Khalil & Ebner, 2014; Onah et al,,
2014a; Refaat & Said, 2017) and the weak instructional quality of the courses
that often support one-size-fits-all approaches (Aldowah et al, 2020;
Margaryan et al., 2015). The next section discusses the importance of feedback
in education, and Section 2.5 sheds light on feedback in MOOC contexts.

2.4. Feedback in Education

This section provides an overview on the importance of feedback in learning,
presents different feedback models and recommends several aspects that
should be considered to guarantee feedback interventions of high-quality.

2.4.1.Introducing Feedback

Hattie & Timperley described feedback as “the information provided by an
agent (e.g. teacher, peer, book, parent, self, experience) regarding aspects of
one's performance or understanding” (2007, p. 81). The notion of feedback was
initially used in the 1940s in the field of rocket engineering describing the
action of ‘returning to an earlier position’ within a mechanical process
(Sanford, 2018). In the educational context, feedback is perceived as the main
vehicle to help learners’ attain the desired learning goals given their current
state of understanding or performance (Hattie & Timperley, 2007).
Historically, feedback served different roles depending on the various learning
and psychological theories. Feedback was perceived: (a) as positive and
negative reinforcements in Behaviourism, (b) as information that supports
learners to process and develop their own knowledge in Constructivism or (c)
as a mechanism to uncover learners’ cognitive processes and explain and their
subsequent behaviours in Cognitivism (Lipnevich & Panadero, 2021). Apart
from the different feedback goals given the distinct pedagogical lenses, there is
an evolution regarding the feedback provider. Traditionally, instructors were
the main feedback agents (Sadler, 1989). Nevertheless, recent theories
recognize the active roles that learners should take as feedback providers as
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well, either within the context of self-feedback (Boud, 2000; Panadero,
Lipnevich, & Broadbent, 2019) or peer feedback (Pitt, 2019). In online learning
contexts, Gregori et al. (2018) comment three feedback providers: feedback
received by the content (i.e., feedback that emerges from the instructional
design and is embedded in course resources), feedback received by other
learners (i.e., peer feedback) and instructor-led feedback (e.g., instructors’
responses in forums).

Within the learning process, feedback is recognized as a determinant facet
for all educational levels (Hattie & Timperley, 2007; Mory, 1996; Sawyer, 2006;
Shute, 2008) with positive impact both on learners and educators (Al-Bashir,
Kabir, & Rahman, 2016; Henderson, Ajjawi, Boud, & Molloy, 2019; Molloy &
Boud, 2014). Al-Bashir et al. (2016) and Henderson et al. (2019) stated among
the feedback benefits the improvement of learning outcomes, the adoption of
more productive learning strategies, the increasement of learners’ satisfaction
and self-perception. Likewise, Molloy & Boud (2014) reported that feedback
raises educators’ awareness about learners’ struggles and helps in enhancing
the teaching practices.

2.4.2.Main Feedback Models and Recommendations

Literature reports various feedback models that illustrate the practices and the
actors involved within the feedback processes. This section presents some of
the most indicative models. Table 2.1 summarizes the differences and
similarities of these models.

Sadler (1989) is among the first researchers who framed the notion of
‘feedback’ as part of learners’ assessment defining it as “the information given
to the student about the quality of performance (knowledge of results)” (p. 144).
While he did not develop a feedback framework or model, Sadler set the
foundations of the feedback conceptualization describing the features of
formative feedback. Specifically, Sadler stated that learners’ performance
cannot be based solely on corrective feedback, as meaningful interventions
result from ‘direct qualitative human judgements’. He proposed, among others,
the use of exemplars, descriptive statements, or the use of Bloom’s taxonomy
as effective feedback approaches to enlighten learners. Finally, Sadler stressed
the importance on using feedback as a means for cultivating self-monitoring
competences to learners. That way, learners could reduce their dependency on
teachers, that he perceived as an unsustainable practice in learning.

Butler and Winne (1995) proposed a conceptual model that explained the
effects of feedback at cognitive level and encouraged self-regulation. According
to the model, the learners pass from the following four phases: a) the definition

Page| 25



of the learning tasks, b) the specification of the learning goals, c) the selection
of the strategies to reach the goal, and d) the delivery of the product. During
these phases, learners are at the centre of the learning process associating the
task with learning goals and the strategies to be applied (i.e., internal feedback)
and based on their results they refine their own strategies and the learning
task. Later the instructor provides them with further information regarding the
task to facilitate the refinement of the learning process (i.e., external feedback).
Within this model, learners undergo continuous cycles of internal and external
feedback that influence their learning performance. Nicol & Macfarlane (2006)
suggested a model based on the proposal of Butler & Winne (1995). Their
upgraded version highlighted further levels that the internal feedback may
impact, such as cognitive, motivational, and behavioural ones. Additionally, the
authors considered further agents as feedback providers, apart from the
educators, such as peers, computers, or teaching assistants. The framework is
aimed to guide the instructors to foster learners’ self-regulation. To do so, the
authors provide a list of principles to be considered when delivering feedback,
such as concrete attention to the quality of the feedback information.

Mason & Bruning’s model (2001) set the foundations on computer-based
instruction in consideration with the individual differences of the learners.
The authors proposed 8 different feedback types (e.g., correct/incorrect
answers, elaborated answers) based on learners’ performance level, the
difficulty of the activity, prior knowledge, and the timing of feedback. The
model provides a flowchart guiding the instructors on what kind of feedback is
more adequate in different cases of learners’ performance and task difficulty.
On the same field, Dempsey & Wager suggested a taxonomy regarding the
timing of feedback in computer-based instruction (1988). The authors
provided several feedback ideas in relation to the feedback timing (i.e,
immediate or delayed), the context of learning (i.e., computer-based learning
or test), and the learners’ outcomes.

Hattie & Timperley (2007) proposed a taxonomy about feedback, that is
the most applied one in feedback literature and research (Lipnevich &
Panadero, 2021). The authors listed four types of feedback. Concretely, they
considered: (a) task-related feedback, focusing on the produced work checking
in terms of completeness and correctness, (b) feedback at the process level,
including comments about the process of the task, (c) self-regulatory feedback
with comments about learners’ self-management, and (d) feedback at self-level
that includes praise and comments on the learners as persons and not about
their task progress. From the above types, the first one is reported to be the
most used in the teaching practice (Hattie & Timperley, 2007). The least
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effective is considered the fourth one, as it is not instructive on how the learner
should reach the desired learning goals (Hattie & Timperley, 2007).

Aben, Dingyloudi, Timmermans & Strijbos (2019) discussed how the
participants of the feedback process (i.e., feedback provider and receiver) deal
with errors, while sending or receiving feedback respectively. Thus, the
authors shaped a model emphasising how personal characteristics (called as
intrapersonal factors) and the perception the feedback receiver and provider
have for each other (called as interpersonal factor) may affect the feedback
process by resulting in more or less elaborated feedback and the acceptance or
disagreement on the feedback received. Considering how intrapersonal factors
influence feedback, Carless (2019) proposed the 3P model about the learner
experience of feedback. The model consists of three phases -namely presage,
process, product- and considers how the learner’s personal characteristics
(internal motivations, previous experience, etc.) together with the teaching
context (assessment design, relational issues, etc) affect the learner’s
engagement with the feedback (i.e., process) and the impact of the feedback
itself (i.e., product).

Apart from the feedback models, there are theories as well related to
feedback, such as the Contingent Tutoring theory by Wood & Wood (1996).
Contingent tutoring refers more to instructional scaffolding and examines the
depth of the feedback tailored to learners’ behaviours in a dialogic learning
setting. Contingent Tutoring assumes that if the tutor supports the learners at
an appropriate level, then the learners can improve their performance. The
theory highlights three dimensions of contingent tutoring: a) the instructional
contingency (i.e., how to support the students), b) the domain contingency (i.e.,
how to deliver feedback in respect to students’ level of domain knowledge) and
c) the temporal contingency (i.e., when the tutor should intervene). The
authors propose five levels of feedback (e.g., hints, general feedback messages,
concrete instructions) depending on learners’ progress and their response to
feedback. Some years later, Wood & Wood raised the attention on the changes
on the feedback in computer-assisted learning contexts, highlighting the need
to foster help-seeking behaviours and on how to avoid potential mistreatment
of the instructional feedback (1999).

All the above models propose aspects to be considered within different
learning and feedback situations (e.g., self-regulated learning, computer-
assisted learning). According to previous literature, the feedback effectiveness
differs depending on the learning context (Mory, 1996), with each model to be
more useful under the concrete the paradigm it served. Yet, in spite of their
variability, there is a consensus about the feedback message to be delivered;
that is to inform the feedback receiver about: (a) the discrepancy between the
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current and the desired state of the learner and (b) the strategies to bridge

such gap.
Table 2.1. Summary of the presented feedback models.
. Involved Stakeholders
Authors Aim Output Teachers | Students Others
Dempsey & To describe The proposal of a v v Computer
Wager (1988) different types of | classification matrix
feedback in with types of
computer-based immediate and
settings delayed feedback
Sadler (1989) | To reduce the gap | The development of v v x
between the students’ self-
actual and desired | monitoring skills with
levels of students’ | the teachers’ help
performance
Butler & To describe how | The comprehension of v v X
Winne (1995) internal and the continuous cycles
external feedback | of internal and
affects students’ external feedback that
learning learners experience
Wood & Wood | To explain the The provision of five v v Computer
(1996) depth of the levels of feedback
feedback tailored | given the learners’
to learners’ progress and response
behaviours to feedback
Mason & To describe The provision of 8 v v Computer
Bruning feedback in types of feedback
(2001) computer-based considering the
contexts given the | student achievement,
individual the task level, the prior
students’ traits knowledge, and the
feedback timing
Nicol & To use feedback The development of 4 v Peers,
Macfarlane for empowering self-regulation process teaching
(2006) self-regulation employee
s
Hattie & To detect the The proposal of four v v Peers,
Timperley circumstances areas of feedback parents
(2007) under which focus feedback
feedback has the
greatest impact
Aben, To explain how The comprehension on v v Peers
Dingyloudi, the learners and how personal qualities
Timmermans teachers deal with | and the perception of
& Strijbos errors while the feedback
(2019) sending or receiver/provider
receiving feedback | affect the acceptance
of feedback
Carless (2019) | To explain how The development of v v X
the individual learners’ feedback
qualities and the literacy
context affect the
feedback impact
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Over the years, research reported several aspects that the feedback
provider should consider in order to increase the effectiveness of the
interventions. For instance, Hattie & Timperley (2007) deemed that
constructive feedback is necessary to meet the threefold: (a) definition of the
learner goals, (b) concretization of the approach needed to reach the set goals,
(c) identification of the future steps needed to enhance the progress. These
objectives correspond to the concepts of feed-up, feed-back and feed-forward
respectively. During this process, learners are expected to recognize the gap
between their current point and the point they need to reach, their progress
and the process required to enhance their learning and their further activity
towards improvement. To facilitate this process, feedback providers should
support a learning environment encouraging self-assessment and self-
regulation (Hattie & Timperley, 2007).

Previous research reports that prior learner skills, behaviours and
perceptions may affect learners’ engagement with the received feedback, the
goal orientation and self-efficacy (Carless, 2019; Mory, 1996; Narciss & Huth,
2002). For instance, according to Narciss & Huth (2002) feedback needs to be
designed under the following parameters to be successful: a) the aim of
feedback (e.g., motivational, cognitive), b) the instructional context (e.g.,
learning objectives and learning tasks), and c) the individual characteristics of
the learners (e.g., prior knowledge and skills, motivation). Similarly, feedback
should include the expected objectives, the guidelines on how to achieve such
objectives and the suggestions for future improvements (Narciss & Huth,
2002). Other critical aspects when designing feedback interventions involve
the depth and extent of the feedback to avoid cognitive overload, the type of
feedback and the clarity of the transmitted message.

Shute (2008) focused on ‘formative feedback’ defining it as “the
information communicated to the learner that is intended to modify his or her
thinking or behaviour for the purpose of improving learning” (p.154). After an
extensive review of the literature, she provided a catalogue of different types of
interventions (e.g., corrective feedback, elaborated feedback, more attempts,
cues and hints). Additionally, Shute generated a set of guidelines aimed to
propose several actions to be follow and to avoid when designing formative
feedback interventions. Among such actions we find proposals as: “provide
feedback after learners have attempted a solution”, “promote a “learning” goal
orientation via feedback” or “do not interrupt learner with feedback if the

learner is actively engaged” (p.176-177).

Molloy & Boud (2014) listed three aspects that influence feedback quality,
based on previous literature, related to the: (a) content, (b) timing and (c)
provider qualities of feedback. The authors highlight the need of a balance in
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the feedback message; that is, to communicate the performance state and
strategies to deal with the performance discrepancies and the same time to be
both critical and constructive without disengaging the learner. Moreover, the
authors find that the qualities of the feedback provider may influence the way
learners perceive and respond to feedback. For instance, peer feedback tends
to be questionable by the learners than feedback delivered from the educator,
as being the expert of the learning topic (Molloy & Boud, 2014; Onah et al,
2014a). Similarly, Aben et al. (2019) argued that the interpersonal perceptions
and relationships influence the feedback interventions. Finally, Molloy & Boud
(2014) brought up the issue of the feedback timing, with both delayed and
immediate interventions to be effective given the learning objectives. Mason &
Bruning (2001) and Hattie & Timperley (2007) discussed as well about the
feedback timing, with the first ones to associated the feedback timing with the
learners’ performance state. According to their proposal, immediate feedback
is more effective for lower-performance learners and delayed feedback for
higher-performance learners.

In summary, this section provided an overview of the feedback models
and recommendations reported in the literature. The above review helped us
to select the feedback model that guides FeeD4Mi, the conceptual framework
proposed in the current dissertation (#CON_2), and to design its process
according to the above recommendations and suggestions. Specifically, as we
present in Chapter 5, FeeD4Mi follows the feedback taxonomy by Hattie and
Timperley (2007). Nevertheless, other models, such as the one of Mason &
Bruning (2001), inspired particular aspects of the framework, i.e., the
consideration of the feedback timing in the proposed FeeD4Mi process.
Additionally, the FeeD4Mi catalogues apply the proposals suggested by Mason
& Bruning (2001), Molloy & Boud (2014), Shute (2008) and Wood et al. (1995).

2.5. Feedback in MOOCs

Tailored feedback interventions require instructors to track learners’
individual progress by collecting evidence of their actions and then, shape
interventions accordingly (e.g., choose the type and depth of feedback) (Mason
& Bruning, 2001; van de Pol et al.,, 2010; Wood et al., 1995). More conventional
learning environments (e.g., face-to-face teaching) allow direct monitoring of
learners, favouring the identification of problems and the selection of
appropriate support (Leibold & Schwarz, 2015). In contrast, in blended or fully
online learning cases the synchronous tracking of learners and the delivery of
on-time and personalised of interventions gets challenging (Ryan, Gasevi¢, &
Henderson, 2019). Therefore, the identification of learners’ problems and the
design of adequate feedback in these environments requires special attention
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(Leibold & Schwarz, 2015). MOOCs represent an example of such learning
environments, where the provision of scalable feedback tailored to learners’
needs and behaviours is complex (Aldowah et al., 2020; Estrada-Molina &
Fuentes-Cancell, 2022; Sari et al., 2020). While feedback has been associated to
learners’ course engagement (Aldowah et al.,, 2020; Khalil & Ebner, 2014; Onah
et al,, 2014a), it is rather overlooked in MOOCs (Estrada-Molina & Fuentes-
Cancell, 2022; Gregori et al., 2018).

Discussion forums represent the primary hub in MOOCs, where feedback
and social learning take place (Almatrafi et al, 2018; Onah et al,, 2014b),
enabling learners to communicate their doubts, and instructors, teaching
assistants (TAs) or peers to support them (Sari et al., 2020). Yet, the provision
of timely and personalised feedback through discussion forums is challenging,
due to:

— The high learners-instructor or TAs ratio (Almatrafi et al.,, 2018), the
asynchronous course interaction and the manual answer to every
learners’ post (Shatnawi, Gaber, & Cocea, 2014; Zheng et al., 2016). The
above aspects hinder the learners’ monitoring regarding their course
involvement and progress. To face this ratio-related problem, MOOC
instructors usually rely on peer support. However, assistance received
by peers is not as effective as the one received by course instructors to
increase learners' engagement (Gregori et al,, 2018).

— The high diversity of learners’ background knowledge and cultural
aspects which results in provision of generic support that does not
meet the individual needs (DeBoer, Seaton, & Breslow, 2013)

— The limited participation in discussion forums from the average learner
populations (less 10% of the population) (Onah et al.,, 2014b; Wise &
Cui, 2018). Indeed, while discussion forums gather a high number of
posts, such posts usually come from learners who tend to communicate
easier and the average population might hesitate to speak out (Douglas,
Zielinski, Merzdorf, Diefes-Dux, & Bermel, 2019).

Considering Gregori et al. proposal (2018) of the three main means of
feedback in online learning (i.e., content, peer, instructor-led feedback), in
MOOCs other ways of obtaining feedback apart from discussion forums regard:
(a) quizzes and test including automated feedback messages about the
current/wrong answers (Gregori et al., 2018; Sari et al., 2020; Shatnawi et al.,
2014), and (b) platform notifications and emails about course milestones
(Lowenthal, Snelson, & Perkins, 2018; Zhu et al.,, 2018). Nevertheless, prior
research described learners’ negative perspectives on computer-based
automated grading and feedback, because many times they want more
elaborated comments and reviews (Vinker & Rubinstein, 2022).
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Instructors3 recognize feedback among their main challenges when
designing MOOCs (Pappano, 2012; Sari et al., 2020), expressing their desire to
shape and deliver more personalised and timely feedback for larger learner
cohorts (Zheng et al,, 2016). According to Gregori et al. (2018) and Hone & El
Said (2016), increasing instructors’ presence through feedback provision in
MOOCs may impact positively the learning process and learners’ engagement.
To overcome the constraints that accompany the manual feedback
interventions, the use of LA has been proposed (Pardo, Jovanovic, Dawson,
Gasevi¢, & Mirriahi, 2017).

The field of LA aims to understand and enhance the learning process by
offering insights on the learners’ course behaviours based on their digital trace
data (Dawson, GaSevi¢, Siemens, & Joksimovic, 2014). LA include a wide range
of methods for optimising learner support and seem promising for scaling up
the feedback interventions (Khalil & Ebner, 2016; Tsai, 2017). In MOOCs, one
common example of the use of LA are dashboards that display learners’ activity
(e.g., time spent on a task, number of attempts of an activity, number of logins).
Dashboards may facilitate instructors' awareness on behaviours that need
further attention, and thus facilitate instructors on carrying out targeted
interventions (Urrutia, Cobos, Dickens, White, & Davis, 2016). Another way of
using LA to shape feedback interventions is the use of predictive analytics.
Researchers have been applying predictive models to automatically identify
struggling learners or learners at risk of dropout (Bouzayane & Saad, 2017;
Halawa et al.,, 2014; Xing, Chen, Stein, & Marcinkowski, 2016; Yang et al., 2013).
With these systems, instructors can be alerted. For instance, Teusner, Hille, &
Staubitz (2018) explored the possibility of identifying MOOC learners
struggling with programming activities by examining the number of code
execution and the total worktime spent and then support them.

While the above approaches may provide support to MOOC instructors,
empirical research in higher education and online learning settings reports
that LA tools often lack pedagogical foundations from learning theory and
course contextualisation (Jivet et al.,, 2017; Matcha et al., 2020; Schwendimann
et al, 2017). For example, information displayed by LA dashboards often
regards aggregated data that mismatch with instructors’ needs. For example,
Stephens-Martinez, Hearst, & Fox (2014) conducted a survey with 92 MOOC

3As stated in Section 1.1, the current dissertation focuses on instructor-led feedback, i.e., feedback
designed and shaped by the instructor. In MOOCs there are other roles (e.g, instructional designers, teaching
assistants) often undertaking teacherly roles. For simplicity, we employ the term ‘instructor’, although we do
recognize the possible involvement of more roles in the design and provision of feedback.
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instructors and found that, while instructors were eager to detect learners who
face problems, they tend to prefer discussion forums more than dashboards as
a monitoring resource. Similarly, Liu et al. (Liu et al., 2017) and Shibani (2019)
highlighted the limitation of several predictive models that capture metrics
without considering the particularities of the course, as predictive models
strive for generalisability of their results. Liu et al,, (2017), Papamitsiou (2020)
and Rodriguez-Triana et al. (2015) argued that, if those analytics systems
consider information associated to the LD, they can suggest more meaningful
interventions. The successful use of LA may be inhibited as well due to the lack
of user confidence because of poor competences (Quadri & Shukor, 2021) or
lack of a human-centred design (Shum et al, 2019). In that direction,
Mangaroska & Giannakos (2019) highlighted the need for providing guidance
to the course instructors to understand, use and reflect on LA and connect it to
the LD.

Conclusively, building on the need of using LA-informed feedback to shape
personalised and timely interventions in MOOCs, it seems necessary to
consider, apart from scaling up the feedback opportunities, the pedagogical
grounding, the course LD and the specific needs of the feedback providers.
Additionally, given the fact that the abovementioned LA limitations were
detected in learning contexts different than MOOCs (i.e., Higher Education and
online learning), a systematic review on the use of LA tools to support the
design and delivery of feedback in MOOCs is needed to drive further
conclusions on the benefits and limitations of LA in informing interventions in
MOOCs.

2.6. Conclusions

MOOCs shifted the educational landscape offering open, distributed, and
structured learning activities, supporting lifelong opportunities and
possibilities for connection among individuals (Ferguson & Sharples, 2014;
Kumar & Brahmbhatt, 2018; Siemens, 2013). In spite of their educational
benefits and their global adoption, MOOCs are accompanied by several
challenges that affect the learning experience. Among such challenges there is
the difficulty in providing personalised and timely feedback (Aldowah et al,,
2020; Estrada-Molina & Fuentes-Cancell, 2022; Sari et al., 2020).

The current dissertation focuses on how to support the provision of
instructor-led prompt and personalised feedback in MOOCs. This chapter
explored the limitations of instructor-led feedback in MOOCs and provided an
overview of various feedback models and guidelines that, when considered,
may lead to more successful feedback. To wrap up the presented ideas,
instructor-led feedback in MOOCs can be provided through discussion forums,
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notifications, emails, and automated graded assignments and quizzes.
Nevertheless, these approaches are neither sustainable for large learner
cohorts (i.e., answers in forums) (Shatnawi et al., 2014; Zheng et al., 2016), nor
personalise instructors’ interventions (i.e, automated grades) (Vinker &
Rubinstein, 2022).

To overcome such limitations, we propose the use of LA-informed
feedback, that can support scalable and personalised interventions. However,
to result in meaningful interventions and be useful for the instructors, the LA
tools should entail a pedagogical basis (Jivet et al,, 2017; Matcha et al.,, 2020;
Schwendimann et al., 2017) and a course contextualisation (Liu et al., 2017;
Shibani et al., 2019). Accordingly, we deem it relevant to know the possibilities
that the current proposals offer in MOOCs, whether they are pedagogically
grounded and whether they take into account the course context and the
feedback literacy (e.g., recommendations of different types of feedback based
on learners’ progress) (see Chapter 4). This information would permit us to
shape proposals facilitating instructors in the design and provision of
personalised and timely feedback interventions in massive contexts (see
Chapter 5).

Page| 34



(Kegiter
three

EXPLORING THE LEARNERS' &
INSTRUCTORS’ CONSTRAINS IN
MOOCs

Summary: The current chapter presents the exploratory studies carried
out at the first DBR cycle. In total, we conducted three exploratory
studies involving as informants both learners and instructors. This
approach allowed a deeper understanding on the needs and viewpoints of
both stakeholders in MOOC settings. The first two exploratory studies
focused on the problems that learners face during the course enactment
and on the learners’ course behaviour when attempting to overcome
their problems. The third study targeted MOOC instructors and shed light
into the strategies they employ and the challenges they face in relation
to the design and provision of feedback. The obtained results informed
the research objectives and contributions of this dissertation, as
presented in the first chapter. This chapter outlines the context of the
studies, the research methods, and the main findings obtained. The
complete studies are published in different venues.

This Chapter is based on the following publications:

Topali, P, Ortega-Arranz, A, Er, E., Martinez-Monés, A., Villagra-Sobrino, S.L., Dimitriadis, Y.
(2019). Exploring the Problems Experienced by Learners in a MOOC Implementing Active
Learning Pedagogies. In: Proceedings of the 2019 EMOOCs Conference. Springer, Cham., pp. 81-
90.

Topali, P, Ortega-Arranz, A, Dimitriadis, Y., Martinez-Monés, A., Villagra-Sobrino, S.L,
Asensio-Pérez, J.I. (2019). “Error 404- Struggling Learners Not Found” Exploring the
Behaviour of MOOC Learners. In: Proceedings of the 15th Conference on Technology-Enhanced
Learning. Springer, Cham., pp. 636-639.

Topali, P., Ortega-Arranz, A., Martinez-Monés, A., & Villagra-Sobrino, S. L. (2021). “Houston,
we have a problem”: Revealing MOOC practitioners’ experiences regarding feedback
provision to learners facing difficulties. Computer Applications in Engineering Education,
29(4), 769-785.
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3.1. Introduction

The current dissertation aims at supporting MOOC instructors in the design
and delivery of personalised LA-informed feedback in MOOCs. As discussed in
Chapter 1, to address this goal we involve the course instructors in the process
of defining behaviours of struggling learners and aspects related to feedback
(e.g., feedback timing, type of feedback intervention). Therefore, during the
first DBR cycle, we conducted three exploratory studies to understand
instructors’ practices and challenges in the process of feedback provision in
MOOCs. At the same time, we explored recurrent learners’ problems occurred
during the MOOC enactment.

This chapter presents a synthesis of the conducted exploratory work and
discusses the obtained findings, which shaped our thesis proposals.
Specifically, we run three exploratory studies, two of which (i.e., [Exp_1] and
[Exp_2]) focused on learners’ problems and the help-seeking strategies applied
in authentic MOOC scenarios. The third one (i.e., [Exp_3]) regarded semi-
structured interviews with MOOC instructors exploring their challenges
related to the design and delivery of feedback. Figure 3.1 illustrates how each
study contributed to the dissertation proposals.

The structure of the current chapter is as follows. Section 3.2 provides an
overview of the first and second exploratory study and the obtained results
that had as informants the MOOC learners. Section 3.3 reports the third
exploratory study and the evidence gathered. Next, Section 3.4 discusses the
findings obtained from the three exploratory studies. Finally, Section 3.5
outlines some relevant conclusions from these exploratory studies.
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3.2. Exploratory Studies with MOOC Learners

This section presents an overview of the first two exploratory studies (i.e.,
[Exp_1] and [Exp_2]) that took place from March to June 2018 in an authentic
MOOC context. Building on the general objective of this dissertation, we
deemed essential to understand a) the problems that learners face during the
MOOC enactment ([Exp_1]) and b) the help-seeking behaviours that learners
employ to identify learners who need additional support ([Expl_2]). Exploring
these aspects permitted the collection of a set of problems that MOOC learners
often face. Additionally, we spotted potential behaviours of struggling learners,
that could propose more informative solutions to instructors to assist their
learners. These exploratory studies also served us to better comprehend the
context of MOOCs and its particularities in learners-to-instructor interaction.

The two studies occurred in the MOOC Por los mares de la traduccion
econémico-financiera 2ed (EN-ES) 4, which was the second edition of a course
about English-Spanish translation of financial and business terms. The MOOC
was delivered in the Canvas Network platform> from the University of
Valladolid. The MOOC contained seven weekly modules with video lectures and
pdf readings, additional learning resources, two different forums (i.e.,
discussion forums and group discussion forums), social networks (e.g.,
Facebook) and various individual and group assignments. The estimated
workload was 3 hours per week. Out of the 866 learners registered at the
course, 169 received the final certificate (19.52% percentage of completion). A
prerequisite to obtain the certificate was the completement of all compulsory
assignments.

The MOOC instructor implemented active learning strategies, such as
gamification and collaboration into the course design. Bonwell & Eison (1991,
p. 2) describe active learning as “involving students in doing things and thinking
about what they are doing”. Accordingly, the use of gamification and
collaboration was foreseen as an opportunity to boost learner-to-learner and
learner-to-content interaction. One main instructor, with the role of designing
all the activities and assisting the learners, and two TAs, who assisted the
learners as well, composed the MOOC teaching team. Both the instructor and
the TAs devoted a lot of effort solving learners’ doubts and providing frequent
feedback both at the discussion forums and at the private messages, a case not
so common generally in MOOCs.

4 https://www.classcentral.com/course/canvas-network-por-los-mares-de-la-traduccion-economico-
financiera-2ed-en-es-8014

5 https://www.canvas.net/
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3.2.1.0verview of the First Exploratory Study [Exp_1]

The first exploratory study [Exp_1] addressed the following research question:
“Which problems do learners experience in a MOOC implementing active learning
strategies?”. To address this question, we defined the following sub-questions:

RQ1: What were the problems faced by the learners who successfully
completed the course?

RQ2: What were the problems faced by the learners who dropped out
of the course?

To answer these questions, we followed a mixed method approach and
more specifically, a Convergent Parallel Design (Creswell & Plano-Clark, 2009).
A Convergent Parallel Design requires the collection and analysis of both
qualitative and quantitative data to support a thorough understanding of the
obtained evidence. Table 3.1 introduces the data sources applied in [Exp_1].

Table 3.1.

Data sources applied in [Exp_1].

Label Data Source Description N
[Post_Quest] Post-course Questionnaire distributed at the end of the| 174
Questionnaire | course regarding:
a) the help-seeking strategies the learners
applied
b) the problems that learners faced
The questionnaire was composed by several
open-ended and closed questions, including
multiple-choice and 4-point Likert-scale items
(ranging from [ strongly disagree to I strongly
agree and an I don’t know/No answer options).
[Drop_Quest] Dropout Questionnaire distributed at the end of the| 69
Questionnaire | course to dropout learners exploring the reasons
for quitting the course. This questionnaire
consisted of two multiple choice and one open-
ended items. The participants indicated the
aspects of the course that were more challenging
to follow and suggested improvements that
would have helped them to keep up with the
course.
[GeneralForums] | Discussion Learners’ messages (entries, replies) in the| 156
Forums’ Posts | discussion forums of each module.
[Group_Forums] | Discussion Learners' messages (entries, replies) posted in | 2,213
Group the group discussion forums associated with the
Forums two collaborative activities of the course.
[Priv_Mess] Private Learners’ email messages sent privately to the | 39
Messages instructors.
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3.2.2.0verview of the Second Exploratory Study [Exp_2]

The second exploratory study [Exp_2] addressed the following RQ: “To what
extent the learners’ behavioural indicators provide useful information for the
identification of learners who face problems during a MOOC?”. To better
understand this question, we identified the following sub-questions:

— RQ1: Which are the differences in the behavioural engagement of
MOOC learners reporting problems depending on whom they turned
for help?

— RQ2: To what extent is it possible to identify learners who face
problems by looking at their effort before asking for help?

— RQ3: Is there any kind of common behaviour among the MOOC learners
who reported problems before asking for help?

To answer the aforementioned questions, we applied a mixed method
approach and concretely a Concurrent Nested Design (Creswell & Plano-Clark,
2009). According to Concurrent Nested Design, more emphasis is given to
quantitative data, while qualitative information serves as a secondary data set.
In our case qualitative data used to support RQ1 and RQ3. Table 3.2 presents
the multiple data sources used in this study.

Table 3.2. Data sources applied in [Exp_2].

Label Data Source Description N
[Post_ Quest] Post-Course Questionnaire distributed at the end of the course regarding | 174
Questionnaire | the help-seeking strategies the learners applied. The
questionnaire was composed of one open-ended and 3 closed
questions, i.e., multiple choice item and 4-point Likert-scale
items (ranging from 7 strongly disagree to I strongly agree
and an / don’t know/No answer option).
[GeneralForum] | Discussion Learners' messages (entries, replies) in the discussion forums | 156
Forums’ Posts | of each module.
[Priv_ Mess] Private Learners’ email messages sent privately to the instructors. 38
Messages
[Logs] MOOC Learners’ trace data during the course. We examined the | _

platform logs | features of forum posts, assignments’ submissions,

pageviews and the total time spent in the course.

In both [Exp_1] and [Exp_2] the data (e.g., pageviews) were retrieved from
the Canvas Network platform. Before the data collection, learners were
informed about the aim of the studies and authorized the use of their data for
research purposes. Regarding the data analysis, the closed items from the post-
questionnaire, together with the learners’ logs were analysed quantitatively
with descriptive statistics and were processed using the RStudio software. We
further employed content analysis on learners’ self-reported data, such as
posts in discussion forums, private messages, and open-ended questions in the
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post-course questionnaire. During the qualitative coding process emerged
categories both etic (i.e., predefined categories from the literature) and emic
(i.e., categories emerged from learners’ self-reported data) (Given, 2012). To
increase the credibility of the studies, we carried out triangulation among the
data sources, and peer debriefing among the members of the research team
during the refinement of the questionnaires’ items to warrantee the content
validity (Fraenkel, Wallen, & Hyun, 2012; Guba, 1981).

3.2.3.Results of the Exploratory Studies [Exp_1] & [Exp_2]

This section presents the core findings obtained from both studies, i.e., [Exp_1]
and [Exp_2], addressing the exploratory questions indicated in Sections 3.2.1
and 3.2.2. The work of Topali, Ortega-Arranz, Er et al. (2019) provides further
details about [Exp_1]. Likewise, the work of Topali, Ortega-Arranz, Dimitriadis
etal. (2019) provides more information about [Exp_2].

Results of the First Exploratory Study [Exp_1]

As stated previously, [Exp_1] addressed the following research question:
“Which problems do learners experience in a MOOC implementing active learning
strategies?”. This subsection describes the main findings associated to the RQs
mentioned in Section 3.2.1. Different excerpts of evidence support the findings.

RQ1: What were the problems faced by the learners who completed the course
successfully?

The main problem mentioned by the learners (64%) in the [Post_Quest]
was related to the collaboration with peers and group members in group
activities. Learners noted as a barrier the lack of smooth communication with
their colleagues (see Table 3.3, [Post_ Quest] A). We further triangulated such
evidence with learners’ posts in discussion forums and group forums. Indeed,
during the fourth week of the course 16 entries (out of 29) in the
[GeneralForum] were complains about absent members that hindered the
timely delivery of the assignments (see Table 3.3, [GeneralForum] A). Similarly,
in [Group_Forums] many posts remained without replies and learners
expressed their dissatisfaction among each other.

The second challenge reported in the [Post_Quest] (53%) was related to
the workload of the course, which learners perceived as quite high. In fact,
during the course enactment many of the messages ([Priv_Mess]) sent to the
teaching team (n=14 out of 39 messages) dealt with requests to extend the
deadlines (see Table 3.3, [Priv_ Mess] A). 32% of the learners also highlighted
([Post_Quest]) several activity-related problems, e.g., content understanding or
difficulties for peer evaluation (see Table 3.3, [Post_ Quest] B). A total number
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of 8 out of the 39 messages ([Priv_Mess]) attended by the course instructor
concerned learners’ problems with the course activities. Finally, minor
learners’ problems were related to difficulties on following the recommended
learning path ([Priv_Mess]), and several technical problems, e.g., connection
problems or disabled links ([Post_Quest]).

RQ2: What were the problems faced by the learners who dropped out of the
course?

To begin with, we considered as dropout learners those who filled out the
initial questionnaire, indicating some interest for the MOOC, but skipped at
least one compulsory activity, and thus, did not obtain the course certificate. A
total number of 468 learners quitted the course. After being in contact with
these learners, 69 of them answered the final questionnaire [Drop_Quest].

Lack of time to invest in the course, due to personal reasons, was the most
reported problem (n=44 replies in [Drop_Quest]) (see Table 3.3, [Drop_Quest]
A). Some learners mentioned their disengagement with the course, due to
different expectations with the MOOC content (n= 10 in [Drop_Quest]). Fewer
learners (n=9) stated that they could not cope with several learning problems,
due to their lack of previous background and the need of additional assistance
and thus they quitted the course. From the 69 dropout learners who replied to
the [Drop_Quest], we found that most of them reached the second week of the
MOOC complementing the compulsory activities proposed by that period.

Table 3.3. Selected excerpts of evidence [Exp_1].

Data Source Excerpt

[Post_ Quest] A. The only problem I faced during the course was that coordination in
the group was not an easy task, probably due to time differences between
participants and the poor communication

B. Without having experience in economic translation [..] it has been
sometimes difficult to understand certain concepts/ terms. For this reason,
some of the translation tasks have turned out to be more complex than
expected. In general, I think it has been an intense course. [..]

[GeneralForum] A. Hello! What happens if from the group of 6 only two people propose
terms when it is time to deliver? Are we two the responsible for gathering
the 20 terms? I tried to communicate with the other members of the group,
but I cannot find how to send them a message and this doubt arose for the
hypothetical case that they do not appear in the group forum

[Priv_ Mess] A. I get in touch with you to indicate a problem that has arisen to two
other learners of the course and me. From the 23rd to the 30th of April we
have a few days of the master's degree that we are studying in Brussels,
and we will not be able to complete the last task in the established time.
Would there be any possibility of doing it before or after those dates?

[Drop_Quest] A. When [ started the course, I had more time but with two jobs finally I
had to leave it due to lack of time

Results of the Second Exploratory Study [Exp_2]
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[Exp_2] focus on the following research question: “To what extent the learners’
behavioural indicators provide useful information for the identification of
learners who face problems during a MOOC?". This subsection describes the
main findings associated to the RQs mentioned in Section 3.2.2 and supports
them with different excerpts of evidence.

RQ1: Which are the differences in the behavioural engagement of MOOC learners
reporting problems depending on whom they turned for help?

With respect to whom learners turned for help when facing a problem,
20,35% of the participants preferred to ask only the instructors (IH: Instructor
Help), 9,30% other peers (PH: Peer Help), 44,19% everyone who could provide
them help (EH: Everyone Help), and 25% preferred not to report their
problems at all (NH: No Help). Complementing the self-reported data of the
[Post_ Quest] with the log data from the course, we found that, out of the 35
students of the IH cohort, only 5 of them sent private messages to the
instructors. This suggests that, although learners preferred to contact the
course instructor about their problems, most |H learners were expecting
answers in discussion forums. Moreover, out of 16 learners of the PH cohort,
only 7 of them posted in discussion forums, apparently showing that the
remaining learners used other different means to ask help from peers (e.g.,
social networks or face-to-face peers). Finally, out of 43 learners of the NH
cohort, 20 learners posted in discussion forums and 2 sent private messages.
This result reveals that, while many learners contacted instructors and peers,
in most cases they were not communicating an actual problem.

We explored learners’ behavioural activity based on the number of
pageviews, the number of assignment submissions, the number of forum posts
(entries and replies) and the total time spent in the course, variables typically
used in the literature to this end (Henrie, Halverson, & Graham, 2015).
According to Figure 3.2, on average, the learners from the |H cohort were more
active than the learners from the other cohorts. To statistically compare these
differences, a z-test (Navidi, 2008) was performed among the IH, EH, and NH
cohorts. Results (see Figure 3.3) illustrate significant differences between the
IH and NH cohorts (on average, 157.36 pageviews, 0.86 submissions and 2.20
posts more) and between the |H and EH cohorts (on average, 141.60 pageviews
and 0.72 submissions more). Additionally, although a statistical test between
the PH and the other cohorts was not performed, due to the test assumption
limitations, the PH cohort was less active than the IH and EH cohorts (on
average, 223.26 and 81.66 pageviews, 2.16 and 2.78 posts, 324.77 and 68.81
activity minutes less respectively).
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Figure 3.2. Behavioural analysis boxplot comparison between cohorts of participants based on their
experiences towards solving problems.

EH IH NH EH PH IH
NH Pageviews 0.7581  0.049* Pageviews 602.46 61822 536.56  758.83
Submissions 0.728  0.051* —
Posts 0.000%  0.000% Submissions 11.88 12.03 11.87 12.74
Activity Time  0.6771  0.281 Posts 0.77 3.59 0.81 2907
EH Pageviews - 0.067* Activity Time  1457.30 158595 1517.13 184190
Submissions 0.018* .
Posts - 0.483 (min)
Activity Time - 0.407
* significant at the 0.1 level

Figure 3.3. (A) Z-test (2-tailed) p-values and (B) mean values of the variables measuring
behavioural engagement for the different cohorts according to who the students asked for help.

RQ2: To what extent is it possible to identify learners who face problems by
looking at their effort before asking for help?

While many learners (n=44) reported in the [Post_Quest] that they could
overcome their challenges with some additional effort, most learners (n=54)
stated that had put their maximum effort before asking for further help. The
early detection of such learners could permit the instructors to prioritise the
feedback provision, if needed, to the ones who attempted unsuccessfully to
solve their problem. Figure 3.4 presents the behavioural activity of these two
cohorts of learners (i.e., the ones who stated they put less effort to overcome a
problem before asking for help and the ones who said that they put all the
effort needed). We performed a z-test to statistically compare their behaviour.
The analysis did not reveal any significant difference regarding the learners’
engagement.
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Effort) and the ones put their maximum effort (Max Effort) before asking for support.

RQ3: Is there any kind of common behaviour among the MOOC learners who re-
ported problems before asking for help?

Given the main problems reported by learners in [Exp_1], we chose to
focus on learners who faced collaboration problems, since it was the most
stated challenge during the course enactment in [Post_ Quest], and on time-
related issues, as the most expressed problem in [Priv_Mess].

Attending to the collaboration issues, we identified common activity
patterns among 13 learners facing problems with absent or non-frequently
active group members. The common pattern regarded: (a) high number of
visits of the general and group forums ([GeneralForum] and [Group_Forum]),
(n=12) and (b) posts in both communication forums, starting from the group
ones ([Group_Forum]) (n=13). Additionally, two learners, who did not receive
any answer from their group members, (c) revisited several times the private
messages possibly expecting answers from the course instructor.

With respect to time-related issues, common activity sequences among the
learners who sent private messages were not found. Nevertheless, it seems
interesting to highlight the case of a learner, who did not receive any answer
from the instructor to a question she posed in a private message. After sending
the message, the learner kept visiting the private messages for the following
two days without doing any other course activity and finally, without receiving
any answer, she dropped the course. Figure 3.5 illustrates the activity
sequence of that learner within the course, that is the course resources visited
before and after sending the private message.
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Figure 3.5. Representation of the activity sequence of a MOOC learner within a three-day period.

3.3. Exploratory Study with MOOC Instructors

The third exploratory study (i.e, [Exp_3]) took place from October to
December 2018 and consisting of a set of interviews with MOOC instructors.
The study aimed at shedding light into MOOC instructors’ practices and
challenges related to feedback provision during the course enactment. The
evidence gathered helped to understand the current needs of MOOC
instructors and to collect a set of common learners’ problems from instructors’
viewpoint.

[Exp_3] involved 14 semi-structured interviews with MOOC instructors
(and with other roles of stakeholders who supervise the course design in
MOOCs). The interviewees provided contextual information about their
background in MOOCs (i.e., previous MOOC experience, number of MOOCs
delivered, their role during the course design and enactment). Next, we asked
participants about: (a) the most common problems that their learners face, (b)
the strategies they employ to deliver feedback, (c) the obstacles they face when
providing feedback; and (d) the conceptual and technological tools they would
like to have to ease the process of feedback provision. The interviews lasted 1h
maximum. Some of them took place face-to-face and some other online to
reach the maximum number of participants in the given moment of the thesis.
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3.3.1.0verview of the Third Exploratory Study [Exp_3]

The third exploratory study dealt with the following research question: “What
is the participants’ perceived experience in the process of providing feedback to
learners facing difficulties in MOOCs?”. To better address this topic, we explored
the following sub-questions:

— RQ1: What are the most frequent learners’ problems given the
interviewers’ experience as course instructors or TAs?

— RQ2: What strategies do the interviewees employ regarding the
provision of feedback to struggling learners?

— RQ3: What are the interviewees’ perceptions regarding the challenges
they face and the means they would like to have to enhance the process
of feedback provision?

Additionally, [Exp_3] explored the differences of the above sub-questions
regarding the course topic and discipline. [Exp_3] followed a qualitative
phenomenological approach. Creswell & Poth (2017) described as qualitative
phenomenological the approach that explores the experiences of different
individuals under a concrete situation or phenomenon and their reactions
upon such situation or phenomenon.

Regarding the study informants, we followed a purposive sampling
method. That is, “the researchers use their judgement to select a sample that
they believe, based on prior information, will provide the data they need”
(Fraenkel et al, 2012, p. 100). As main inclusion criterion we considered
participants’ compliance with at least one of following roles: (a) MOOC
instructors, engaged as designers of the course material and/or as feedback
providers during the course enactment, (b) TAs, engaged as facilitators of
learners assisting the learners with their problems and doubts. Additionally,
we included as informants an Instructional Designer (i.e., in charge of directing
MOOC instructors at the design of the course) and a MOOC manager (i.e., in
charge of leading technologically and/or pedagogically the MOOC production)
considering that given their experience, we could have a wider perspective on
the MOOC instructors’ problems in design and delivery of feedback. In total we
interviewed 14 MOOC stakeholders with teacherly roles (9 male, 5 female),
from five different nationalities, with different roles and experiences in MOOCs.
From these 14 interviewees, 7 delivered engineering and computer science
courses (e.g., programming) and 5 courses under humanities and social
sciences topics (e.g., teaching competences for K12). Two interviewees
collaborated with instructors delivering MOOCs in both areas. Figure 3.6
portrays the participants' profiling information. According to Trigwell (2000),
the chosen informants’ size is sufficient enough to guarantee the collection of
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rich data and to shed light on the participants’ experiences. Regarding the
analysis of the findings, we employed content analysis having both etic and
emic categories during the coding process (Given, 2012). Two reviewers
participated in the coding process. At the beginning of each interview, the
participants, informed about study objective, provided their consent on
offering their data for research purposes.
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Figure 3.6. Participants’ profiling information related to the gender, role, MOOC experience in terms
of delivered courses and country. Figure retrieved from Topali et al. (2020).

3.3.2.Results of the Exploratory Study [Exp_3]

As described above, the third exploratory study examined the following
research question: “What is the participants’ perceived experience in the process
of providing feedback to learners facing difficulties in MOOCs?". This subsection
introduces the findings gathered during [Exp_3], under the three sub-questions
presented in Section 3.3.1.

RQ1: What are the most frequent learners’ problems given the interviewers’
experience as course instructors or TAs?

Interviewees mentioned as most encountered learners’ problems in
MOOCs the following: the diversity on background knowledge (n=9), time-
associated issues (n=8), content-related issues (n=6), the impersonal
learner-to-instructor relationship (n=6), the lack of personalised and timely
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feedback (n=6), p
issues (n=5),
technical aspects,
mentioned comm
disciplines (see F

eer and group collaboration problems (n=6), learning design

learners’ expectations with the course content (n=4) and

such as links that do not work properly (n=4). Participants
on learners’ problems despite delivering MOOCs of different
igure 3.7). Table 3.4 depicts indicative excerpts of evidence

(see Table 3.4, Learner Problems, A, B, C).
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Figure 3.7. Learners' problems as reported by the interviewees with experience in MOOCs of Social

Sciences & Humani

ties, of Computer Science & Engineering and with experience in both fields.
Figure retrieved from Topali et al. (2020).

Table 3.4. Selected excerpts of evidence [Exp_3].

Category

Excerpt

Learner Problems

A. The level of knowledge, the level of comprehension and academic grasp is
quite different and usually causes potential problems to learners

B. We find a lot of academic or content related questions

C. Another problem is that you (learner) are likely to get inadequate
support from teaching staff

Strategies

A. We do not use the analytics provided by the platform, because first of all
the process is quite slow. Second, we as instructors are not trained well to
use them

B. They provide us with some information which was not learner-centric
but video-centric. So, this is not a useful tool for relating the difficulties to
the specific learners

C. We try more or less to reflect [on learner problems]. | mean the more
experience we have with designing the more we know what will happen

Challenges

A. From my point of view, it (spending a lot of time in forums supporting
students) is negative for the teacher because it's quite time-consuming, but
on the other hand the results are positive

B. At some point you see that there are a lot of things depending on you,
that you need to run to cover things occurred along the way

Enhancements

A. What is missing is that we should have a software that allows you to
implement decision-rules. And so that we could put in place specialized
triggers and defined rules that will help us track and identify the learners.

B. I would really need an easy possibility to target certain groups of
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participants, to have that kind of intelligence selection of participants for
example who didn't do the last quiz, A kind of a tool with fine granularity

C. There could be a system, for example as alarm or like a button, within
each module, that learners could click it saying, ‘1 have a problem right
now." That system could give a signal to teachers and so learners could
communicate with the course instructors

D. The tools that we have I think they are sufficient for now. Probably what
is missing, I don't know, is that they probably need better guidance to use
them

Comments A. I think MOOC instructors need guidance because they are missing things
during the course' design

B. I do not know when the best time is to answer a question, because if you
reply soon enough learner loses the satisfaction of trying to solve a problem
and if you reply later maybe you will lose the learner

RQ2:What strategies do the interviewees employ regarding the provision of
feedback to struggling learners?

The most frequent reported strategy was the provision of feedback
through discussion forums and private messages. Most interviewees stated
acting on-the-fly when asked for feedback. Apart from this, 4 interviewees
stated that they tried to foresee possible problems and be prepared to act in
advance (see Table 3.4, Strategies, C). Yet, one interviewee noted that further
guidance is needed even for the a-priori reflection on learners’ problems, so
that the instructors can be prepared to intervene (see Table 3.4, Comments, A).
Out of the 14 interviewees, only 4 of them reported making use of LA tools, e.g,,
dashboards and charts, to follow the learners’ progress and thus anticipate
problems and intervene accordingly. Attending to the rest interviewees, when
asked about the reasons of not using LA tools, they reported as the main
reasons: a) the lack of previous digital skills on how to make sense of the
generated information, b) and the fact that LA tools often did not visualise
meaningful information, but aggregated data, that could not support actionable
interventions (see Table 3.4, Strategies, A, B).

The right timing for delivering feedback was an issue that raised doubts
during the interviews. A TA, for example, mentioned that he did not receive
clear directions on the timing to provide feedback (see Table 3.4, Comments,
B). All the interviewees based their intervention timing on the type of the
reported problem. That is, technical problems were addressed immediately,
with content-understanding issues to be the second type of problem that
instructors tended to solve when no peers responded.

RQ3: What challenges do the interviewees usually face and with which means
they would like to enhance the process of feedback provision?

Figure 3.8 illustrates the MOOC instructors’ challenges related to the
provision of feedback to learners. Most of the interviewees (n=12) reported the
workload and the course management as the main obstacle to address the
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learners’ needs (see Table 3.4, Challenges, B). One instructor declared as time-
consuming the personalised support of learners, despite the positive outcomes
(see Table 3.4, Challenges, A).
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Figure 3.8. Challenges of MOOC instructors. Figure is adapted from Topali et al. (2020)

To overcome their challenges and to provide personalised feedback, n=10
interviewees suggested the creation of tools that could alert them when
learners are struggling, and tools that they could finetune with if-then rules to
target specific learner cohorts (see Table 3.4, Enhancements, A, B). One
interviewee emphasised the need of further guidance and training, so that the
MOOC teaching teams can understand and use the LA tools (see Table 3.4,
Enhancements, D). Finally, n=4 interviewees mentioned the need of tools to
enhance learner-to-instructor communication and to facilitate the feedback
provision beyond discussion forums (see Table 3.4, Enhancements, C).

3.4. Discussion

The three exploratory studies presented above helped us to: (a) understand
and collect a set the learners’ problems that commonly occur at MOOC
enactment, as reported by learners and instructors, (b) explore different help-
seeking behaviours of struggling learners and, (c) uncover the instructors’
strategies and challenges related to the provision of feedback in MOOCs.

The analysis of the evidence gathered, indicated several common
problems that learners can experience during learning in MOOCs, such as
difficulties due to the background knowledge, time-associated restrictions,
content and activity related issues, the loose learner-to-instructor relationship
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and lack of timely feedback. Our findings from [Exp_1] and [Exp_3] agree with
previous works of Giitl et al. (2014), Henderikx et al. (2018), Hone & EI Said
(2016) and Loizzo et al (2017). Additionally, the fact that [Exp_3] did not
reveal differences among the learners’ problems based on the course discipline
shows that there are some core learners’ problems commonly shared in
MOOCs, although they may be more frequent in some MOOCs depending on the
course topic. For example, lack of timely feedback and collaboration problems
with peers were mentioned as challenges more by Computer Science MOOC
instructors (n=3) than Social Science ones (n=1) (see Figure 3.7). Building on
that finding, we consider that providing MOOC instructors with a set of
learners’ problems during the course design could facilitate the reflection on
potential learners’ challenges and thus could permit a better preparation on
personalised interventions.

Another interesting topic to take into account, regards the analysis of the
learner patterns when facing problems. Various studies in the literature, such
as the one of Henrie et al. (2015), apply several metrics, like the ones used in
our study (i.e., posts in discussion forums, time spent, pageviews and
assignments’ submission) to predict, for instance, learners at risk of dropping
out. In our case, [Exp_2] indicated that the learner activity did not support the
distinction between cohorts of learners who devoted effort to overcome their
problems from the ones who did not. Consequently, it is possible that an
automatic tool which is based merely on learners’ behaviour to be less
effective. This finding is aligned with instructors’ statements in [Exp_3], that
often LA-tools are not useful during the course enactment, because they
monitor and deliver aggregated data that is less relevant for the course
instructors. Further work is needed to explore if by involving the instructors in
the selection of indicators that can define when a learner is struggling could
lead to more informative results. Under that prism, the works of Pardo et al
(2018) and Liu (2017) proposed the use of LA tools which permit to course
instructors to finetune the metrics that are relevant for them to provide
feedback to their learners.

Moreover, according to the findings of [Exp_3], there is a lack of
background knowledge on behalf of MOOC instructors to understand LA
information and a lack of tools to guide instructors in an a priori reflection on
learners’ problems. This finding is in accordance with the works of Fernandez-
Nieto et al. (2022), Matcha et al. (2020) and Rienties et al. (2018), that
highlighted the difficulties of both learners and instructors in interpreting the
LA data. Additionally, Mangaroska & Giannakos (2019) suggested the need of
frameworks and tools to help instructors in understanding and applying the LA
information and connected to with the course LD.
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Given the above finding, we considered essential to explore the current LA
tools aimed to monitor learners’ behaviours and shape feedback in MOOCs and
the extent to which they involve MOOC instructors in such process. Do the LA
tools guide the users (in our case the MOOC instructors) on how to use and
understand the LA data? Do the LA tools permit flexible options for
customizing the visualisations related to the provision of personalised
feedback (e.g., configuring the triggers based on learners’ activity, designing
and deliver semi-automated feedback for concrete learner cohorts)? The next
chapter sheds light into these questions under #0B]_1, i.e., to understand the
current state of instructor-led LA-informed feedback in MOOCs. Our
interpretation of the findings in [Exp_3] also motivated a proposal on how to
support MOOC instructors to shape personalised and contextualised feedback
interventions at their courses, related to #0BJ_2. We found the need of a
conceptual framework, that will support instructors to reflect on expected
learners’ problems and to design personalised feedback to address concrete
learners’ problems (see Chapter 5).

3.5. Conclusions

This chapter discussed the three exploratory studies carried out at the first
DBR cycle. The presented studies (i.e., [Exp_1], [Exp_2], [Exp_3]) targeted the
main MOOCs stakeholders, i.e., the course learners and the course instructors.
The analysis of the studies provided evidence about: a) the learners’ challenges
during the course enactment, b) learners’ help-seeking behaviours in MOOCs
and c) current practices and limitations of MOOC instructors in relation to the
design and provision of personalised feedback.

As stated above, this exploratory work generated the requirements for the
proposed solutions under the thesis objectives #0BJ_1 (i.e, a systematic
literature review that uncovers the current state of instructor-led LA-informed
feedback in MOOCs) and #0OB]J_2 (i.e., a conceptual framework aimed at helping
MOOC instructors to shape personalised and contextualised feedback
interventions). Specifically, the findings of [Exp_3] indicated the need for LA
tools that support automated or semi-automated instructor-led feedback
interventions in MOOCs (see Chapter 4). A systematic literature review on the
topic could provide insights about the current LA -informed strategies, their
impact on MOOC instructors and learners and their limitations. The finding
from [Exp_3] on targeting concrete learner cohorts and on prioritising their
feedback interventions according to the learners’ problems inspired the
proposal of the FeeD4Mi process (contribution #CON_2(a)) (see Section 5.3.2)
that aims to direct the instructors in the design of feedback targeted to specific
learners. Additionally, the findings from the three exploratory studies informed
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the FeeD4Mi catalogues (contribution #CON_2(b)) (see Section 5.3.3) that aims
at providing suggestions to facilitate the design of personalised feedback
strategies. Moreover, the finding from [Exp_3] about the need of providing
semi-automatic feedback, led to reflect on the need of designing a tool that
could support computer-interpretable designs and automatize the feedback
procedure (contribution #CON_2(d)) (see Section 5.5).
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LA-INFORMED FEEDBACK IN
MOOCS: A SYSTEMATIC
LITERATURE REVIEW

Summary: The exploratory work presented in Chapter 3 uncovered
instructors’ difficulties with LA tools both in understanding the data
provided and in desighing and automatizing feedback for specific learner
cohorts. Additionally, as presented in Chapters 1 and 2, several
researchers, such as Jivet et al. (2017) and Matcha et al. (2020), explored
systematically LA tools applied in higher education and found that these
tools frequently lack course contextualisation and pedagogical grounding,
a fact that could hinder the benefits of LA-informed interventions.
Therefore, it seems essential to shed light on existing LA tools for
delivering and/or informing feedback interventions in MOOCs (i.e.,
#OBJ_1). Given the lack of such a review in MOOCs, this chapter reports a
systematic literature review discussing the use of LA tools for automatic
or semi-automatic instructor-led feedback in the massive contexts (i.e.,
#CON_1). Results showed an interest over time on using LA for generating
and shaping feedback in MOOCs. Nevertheless, the findings support: a)
the lack of empirical studies evaluating the effect of the LA-informed
feedback on learners, b) the lack of pedagogical underpinning of the LA
tools for feedback, and c) the lack of guidance on users to understand and
apply the LA generated information. Finally, this chapter discusses such
implications for the instructor-led feedback in MOOCs.

This Chapter is based on the following publications:

Topali, P, Chounta 1. A,, Martinez-Monés, A., Dimitriadis, Y. (2022). Delving into Instructor-
led Feedback Interventions Informed by Learning Analytics in MOOCs. Under Review
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4.1. Introduction

LA aims at enhancing learning and teaching processes in technology-supported
environments by analysing learners’ activity (Gasevi¢, Dawson, & Siemens,
2015). One of the research focus of LA methods is to inform and scale feedback
interventions (Lim et al, 2021). Several systematic literature reviews
discussed the potential of LA tools to support timely and personalised feedback
interventions in the context of higher education and online learning.

For instance, Avella et al. (2016), Chiappe & Rodriguez (2017) and
Banihashem et al. (2018) explored systematically the use and the challenges of
LA in the educational landscape. The aforementioned research works stressed
the added value of LA in reshaping feedback processes regarding the aspects of
personalisation and timing. Yet, Avella et al. (2016) criticised the lack of
contextualisation under the course design that often accompanies several LA
tools. The authors proposed the inclusion of the educational stakeholders in
the design and consideration of LA information for more contextualised
feedback. Similarly, Chiappe & Rodriguez (2017) highlighted that the
contextualised pedagogical features should accompany LAs to facilitate well-
informed decision making.

Schwendimann et al. (2017) and Matcha et al. (2020) reviewed
systematically the uses of LA-dashboards. Matcha et al. (2020) systematically
explored the use of LA dashboards as a form of feedback supporting learners’
self-regulation. According to the results, the information provided by the
retrieved dashboards, which regarded visualisation of aggregated data or logs
without course contextualisation, was not always informative enough for the
learners. Schwendimann et al. (2017) highlighted the lack of alignment among
the visualised data and the happenings of learning that might impede effective
in supporting actions for learners and instructors. Focusing on MOOCs, Sunar
et al. (2016) conducted a systematic literature review exploring
personalisation and adaptation in MOOCs. This systematic literature review
showed the interest in attracting the provision of personalised feedback in
massive learning contexts. The authors highlighted the potential of LA tools in
enabling targeted interventions and further enhancing the course quality. A
recent systematic literature review by Cavalcanti et al. (2021) explored
automatic feedback in online learning environments. The findings highlighted
the lack of educational research to inform the design of tools for automatic
feedback and the special attention paid to students and not to teachers, who
are the ones shaping the feedback practices.

Despite the informative findings about LA-informed feedback, the studies
mentioned above do not discuss automatic or semi-automatic LA-informed
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practices regarding the design, use, and evaluation of feedback interventions in
MOOCs and do not focus explicitly on the course instructors as the feedback
providers. Therefore, a review of LA initiatives informing instructor-led
feedback interventions could help to understand how feedback practices are
implemented in MOOCs and which their limitations are. Accordingly, the
current chapter presents a systematic literature review to understand the state
of the art of instructor-led LA-informed feedback interventions in MOOCs.
Instructor-led LA-informed feedback considered interventions delivered by the
instructors after they are supported by LA. Additionally, it considers
interventions delivered automatically by LA tools, where instructors intervene
either a priori by designing feedback aspects or on-the-fly by approving LA-
informed feedback decisions during the course enactment (see Figure 4.1).
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Figure 4.1. Overview of the process of instructor-led LA-informed feedback in MOOCs.

By understanding the current state of instructor-led feedback and the
ways it is designed and delivered in MOOCs, we will attain the first research
objective (see Figure 4.2). The rest of this chapter is organised as follows.
Sections 4.2 and 4.3 present the research questions guiding this systematic
literature review and its methodology, respectively. Section 4.4 illustrates the
results. Section 4.5 discusses the outcomes obtained. Finally, Section 4.6
provides the conclusions of the chapter.
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Figure 4.2. Overview of the objective and contribution addressed in Chapter 4.
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4.2. Research Questions

Driven by the findings reported in [Exp_3] (see Section 3.3) and the gaps of
prior reviews on instructor-led LA-informed feedback interventions
(presented in 4.1), this systematic literature review aims to address the
following research question (RQ): What is the current landscape on the
provision of instructor-led LA-informed feedback in MOOCs? To better
answer the stated RQ, we followed an anticipatory data reduction process
(Miles & Huberman, 1994); we identified four sub-questions and further
divided them into 11 concrete informative questions (IQ) (see Figure 4.3).
Specifically, we explore:

— RQ1: What is the overall research state of the LA-informed feedback
in MOOCs? This question will give an overview of the reviewed
contributions in terms of publication trends: years, venues (i.e,
conferences, journal, and contribution type) (see 1.Q.1.1 and 1.Q.1.2).
Such classifications may be valuable for MOOC researchers and
designers to summarize and classify all existing publications about LA
tools (e.g., publishing forums, types of studies).

— RQ2: How is feedback designed in MOOCs in terms of the
pedagogical theories followed? This RQ aims to explore the extent to
which the reviewed LA tools follow a pedagogical theory to guide the
design of the feedback interventions in MOOCs (1.Q.2.1), the feedback
purpose (1.Q.2.2) and the course learning context (i.e., MOOC platform,
course discipline, cohort of targeted learners) (1.Q.2.3). Regarding
1.Q.2.2, previous researchers on feedback, such Dawson et al. (2019),
Hattie & Timperley (2007) and Henderson et al. (2019) proposed
various purposes that feedback interventions can satisfy. The current
systematic literature review follows the taxonomy by Henderson et al.
(2019) for the analysis of the findings.

— RQ3: How is LA applied in MOOCs to result in relevant information
for feedback? Personalised feedback requires a follow up on learners’
progress (or other individual characteristics of learners) collecting
information from various sources to shape targeted interventions
(Maier & Klotz, 2022). Thus, this RQ focuses on the learners’ data
collected to inform LA-based feedback (1.Q.3.1), the computational
methods applied to analyse such data (1.Q.3.2) and the ways the
feedback information is delivered (1.Q.3.3). We consider that the
synthesis of such evidence might be relevant for MOOC researchers and
tool designers because it aims to provide the commonly applied
indicators to generate feedback information based on learners’
behaviours.
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— RQ4: What are the reported

effects of the instructor-led LA-

informed feedback interventions in MOOCs? According to Tsai &
Gasevic (2017), there is a scarcity of empirical studies related to LA

interventions in Higher Education.

evidence regarding the effects of
(1.Q.4.1), the evaluation of the

To that end, this RQ aims to provide
the proposed feedback on learners
proposed feedback interventions

(1.Q.4.2), and the assessment of the LA tools (1.Q.4.3).

‘ What is the current landscape of instructor-led LA-informed feedback in MOOCs?

1.Q.4.1 [effects] Which are the effects
of the feedback intervention?

1.Q.4.2 [practices] How are the
feedback interventions evaluated?

RQ4

Feedback

1.Q.4.3 [tool] How is the LA tool
Effects

evaluated?

1.Q.3.1 [data] Which learners’ data
are considered?

1.Q.3.2 [analyt-approach]
[commun_approach] Which
computational analysis (i.e, predictive
model, machine learning) and
communication approaches (e.g.,
dashboards, charts) are applied?

RQ3
Interventions

1.Q.3.3 [provided-feed] What feedback
is given based on the data
interpretation?

Research

Question
(RQ)

1.Q.1.1 [year] How are the retrieved
publications distributed over the years?

1.Q.1.2 [type] [contribution] Which are
the most common types of publications
(i.e., conference papers, journal articles,
book chapters) and contributions (i.e.,
empirical studies, proposals)?

RQ1
Publications®
Information

1.Q.2.1 [theory] What is the pedagogical
theory that guides the feedback
interventions?

RQ2
Feedback
Design
Aspects

1.Q.2.2 faim] What is the aim of the
designed feedback intervention?

1.Q.2.3 /platform] [discipline]
[target-group] What is the context for
which the feedback intervention is
designed and applied (i.e., platform,
course discipline, target cohort of
learners)?

Figure 4.3. Anticipatory data reduction schema including the RQs, the four sub-questions (circles)
and informative questions (rectangles) guiding the systematic literature review.

4.3. Methodology

This systematic literature review followed the methodological guidelines
proposed by Kitchenham & Chartes (2007), which are regularly used in the
TEL research field. Kitchenham & Charters structure the systematic literature

review process under 3 phases, i.e., planni

ng the review, conducting the review

and reporting the results (2007). Table 4.1. summarises the decisions taken

during the first phase of review planning.

Table 4.1. Decisions taken during the system

atic literature review planning phase.

Review

Decision Reasoning
Aspects
Digital ACM Digital Library (Guide to We considered these databases as the
Libraries Computing Literature), IEEE Xplore most relevant ones covering a high
Digital Library,  ScienceDirect, number of the contributions in TEL,
Scopus and Web of Science according to previous related works
(Alonso-Mencia et al.,, 2020; Cavalcanti et
al, 2021).
Search MOOC* OR "Massive Open Online The terms MOOC* OR “Massive Open
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String Course*" Online Course*” refer to the learning
AND context we focus.
feedback OR scaffolding OR
assistance OR support The terms “feedback OR scaffolding OR
assistance OR support” often complement
AND each other when describing the feedback
tutor* OR teach* OR instructor* OR process (see Economides & Perifanou (2018)
practitioner* and Konert et. al (2016)).
AND
"Learning Analytics” OR "data The terms “tutor* OR teach* OR
driven" OR "evidence based" instructor* OR practitioner*” describe
instructor-led actions and have been
mentioned in previous works (Brouns et
al, 2014; Dabbebi, Iksal, Gilliot, May, &
Garlatti, 2017; De Notaris, 2019; Gil-Jaurena &
Dominguez, 2018; Haavind & Sistek-Chandler,
2015).
The terms "learning analytics” OR "data
driven" OR "evidence based" are used as
synonyms for defining learning analytics
in previous works (see Mangaroska &
Giannakos (2019) and Meleg & Vas, (2020)).
Search Title, abstract and keywords We believe that the selected sections are
Location (abstract if restriction) ones that most likely contain
representative information on the topic.
Time From 2010 to April 2022 The search phase spanned from 2010 to
Restriction 2022, thus covering all related
publications from the beginning of
research in MOOCs until the submission
of this manuscript.
Screening  First Screening: reading Abstract- We deem that publications about LA-
Title-keywords informed feedback in MOOCs will
summarise their main contributions in
Second Screening: reading the the title and abstract, and further details
sections of Introduction and in introduction and discussion section.
Discussion Therefore, these sections provide enough
information to apply the inclusion and
Third Screening: reading the whole exclusion criteria. When having the last
paper pool of papers, we read the whole
manuscript to assure its relevance with
the systematic literature review topic.
Inclusion v' Design of feedback interventions We consider in scope all the publications
Criteria to deliver support to learners dealing with the design and provision of
v’ Use of LA to identify instructor-led LA-informed feedback in
when/what/how to offer support =~ MOOCs targeting learners.
(data-driven decision making)
v' Evaluation of instructor-led LA-
based feedback interventions
Exclusion X Duplicate reports Publications describing other purposes
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Criteria X Secondary and tertiary studies than LA-informed feedback in MOOCs are

(e.g., Systematic literature out of the scope of this analysis.
reviews)

X Abstracts

X Papers written in other languages
than English

X Publications dealing with the
topics resented in the inclusion
criteria without involving MOOCs

From an initial pool of 227 papers given the applied search strings, and
after performing the two screenings considering the inclusion and exclusion
criteria, we came across with 56 papers. We included 12 additional papers, not
published in the selected digital libraries but cited in the included papers
(snowball references). Finally, and after a last screening, we considered as
relevant a total number of 38 research publications. Figure 4.4 shows the
overview of the analysis process.

ACM Library Scopus Web of Science Science Direct (EEE Xplore
15 99 83 5 25

Retrieved /N

Publications

First /—N

Screening

Dup!icafes/\-‘

Removal =~ = N\o—m———————————————
&

Second /_\

Screening

Sr\owbaﬂ/—N ________

References

CM Library Scopus Web of Science  Science Direct IEEE Xplore
8 90 68 5 21

Figure 4.4. Overview of the systematic literature review process followed.

4.4. Results

This section presents the results alongside with the four RQs. The list of these
papers is presented in Appendix B, Table B.1). This table includes the
employed paper ID as a label in the figures and tables of the following sections
to reference the papers for simplicity.
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4.4.1.RQ1: Publications’ Information

We analysed the papers based on the year of publication, the publication type,
and the contribution type (see Figure 4.5). According to the results, the first
publication about LA-informed feedback in MOOCs was in 2014. Although
instances of MOOCs exist since 2008, we hypothesize that our results started in
2014, because MOOC platforms began to offer courses systematically from
2012 and on (Moe, 2015). An increased interest in the topic was noted
between 2015 and 2018, with a peak in 2017 (N=7). In 2019, the number of
publications decreased significantly. However, in 2020 and 2021 (N=7 and
N=6, respectively) the attention on LA-informed feedback in MOOCs was raised
again.

Most of the papers were published in conference proceedings (n=26), with
fewer journal publications (n=10) and book chapters (n=2). Nonetheless,
journal publications increased from 2018 on. Typical venues for the published
papers regarded conferences such as LAK¢ (n=4), L@S7 (n=3), CSCL#8 (n=2) and
others such as TEEM?9, LWMOOCS10, ICICI'1, IEEE TALE and ICALT 12,

8 8
7 7
6 6
gs gs
g4 g4
<, 3
2 2
1 I I I ‘ I I
0 0

2014 2015 2016 2017 2018 2019 2020 2021 2022 2014 2015 2016 2017 2018 2019 2020 2021 2022

#Publicatios
#Publicatiol

= Conference W journal  Book Chapter = Technological/Conceptual Proposals @ Models

Figure 4.5. Left: Publications attending to the year of publication and publication type. Right:
Publications attending to the year of publication and contribution type.

Proposals of system prototypes and conceptual tools (e.g., frameworks)
were the most frequent types of contributions (n=22), followed by
computational models, such as predictive or network analysis ones (n=16).
Only four (4) papers presented empirical studies performed in real MOOC
environments (Cobos & Ruiz-Garcia, 2020; Ferschke et al., 2015; Teusner et al.,

6 Learning Analytics & Knowledge

7 Learning at Scale

8 Computer Supported Collaborative Learning

9 Technological Ecosystems for Enhancing Multiculturality

10 Learning with MOOCs

11 International Conference on Intelligent Data Communication Technologies and Internet of Things
12 [EEE International Conference on Advanced Learning Technologies
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2018; Tomar, Sankaranarayanan, Wang, & Rose, 2017). This data shows an
interest in LA systems and models that may generate and manage feedback.
Considering the growth of the MOOC movement along with the plethora of
MOOC platforms and providers, our findings suggest that there is an interest in
providing systems and conceptual proposals to inform the design of tools.
However, this interest is still at an early stage, since no empirical evidence is
reported.

4.4.2.RQ2: Feedback Design Aspects

Concerning 1.Q.2.1, from the 38 papers retrieved, only 8 of them define a theory
that informs the proposed feedback interventions. Konert et al. (2016) and
Rohloff et al. (2019) follow Self-Regulated Learning as the theoretical basis for
the development of LA dashboards to support course participants. The work
from Sharma et al. (2020) draws on the Cognitive Theory of Multimedia
Learning by Mayer & Moreno (2003). Sharma et al. (2020) used Multimedia
Learning Cognitive Theory to support the use of eye-tracking for analysis of
videos for facilitating learning. The work of van den Beemt et al. (2018) is
motivated by Cognitive Constructivism (Bruner & Duhl, 1966) focusing on
knowledge building based mainly on learner-to-learning material interaction.
Ferschke et al. (2015) and Tomar et al. (2017) use Collaborative Learning as
the basis for designing peer support. Yilmaz (2021) proposed a tutoring
system where scaffolding is shaped according to the theoretical basis of the
Dynamic/interactive Assessment approach (DA). DA is an assessment process
grounded in Vygotsky’s Zone of Proximal Development (Tzuriel, 2000). Finally,
Frick et al. (2022) discusses the use of the First Principles of Instruction
(Merrill, 2002) to guide the design of tailored feedback to learners based on
their progress.

Regarding 1.Q.2.2, results revealed various purposes of the LA-informed
feedback interventions. We associated the findings with the five categories of
feedback impact proposed by Henderson et al. (2019): (a) learning outcomes
(i.e, learners’ progress and performance), (b) cognitive aspects (i.e.,
understanding of a skill, self-regulation), (c) affective/motivational aspects
(i.e, aspects related with negative-positive emotions, etc.), (d) relational
aspects (i.e., the relationship between the instructor and the learner), (e)
values, beliefs and identity (i.e., serving the social theory of learning, boosting
socialisation). Figure 4.6 presents the various purposes of feedback, as
mentioned at the reviewed papers, and connected to the categories by
Henderson et al. (2019). We have associated the relational purpose of feedback
with instructors’ active presence in giving timely and individualised support
tailored to learners’ needs.
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Most of the studies (n=17) intended to promote awareness about learners’
progress and course behaviour. Ruiz et al. (2014) proposed an LA visualisation
aiming at generating feedback information easily and effortlessly to help
instructors to shape interventions. Several researchers motivated their studies
by highlighting instructors’ difficulties in delivering feedback adapted to the
learners’ needs. Their contributions focus on tools delivering personalised and
timely support (n=14). Fewer studies (n=4) explored community building via
enhancing message exchange. 25 publications aimed at providing support to
instructors by generating information about learners’ progress, so they can
later deliver feedback interventions. 23 studies regarded automated feedback
interventions delivered directly to learners. Nevertheless, in these cases, the
instructor is expected to participate at the design or approval of the feedback
interventions. For instance, Karaoglan-Yilmaz et al. (2021) and Reza et al.
(2021) propose automated feedback interventions, while the conditions that
trigger the feedback are decided by the course instructors a priori during the
course design. Finally, 6 contributions addressed both course stakeholders (i.e.,
learners and instructors) either in delivering direct feedback to learners or
highlighting critical learner behaviours to instructors.

Attending to 1.Q.2.3, most of the publications (n=22) focused on shaping
feedback interventions for all participants without targeting a specific cohort.
12 publications focused on learners at risk of dropping out. Xing and Du (2018)
proposed a predictive model to support MOOC instructors in prioritising and
delivering feedback to learners with a high dropout risk. Vinker and Rubinstein
(2022) suggested visualisations of learners’ submission trajectories to reveal
disengaged learners and alert instructors. Few studies (n=4) specified more
their target cohort. Teusner et al. (2018) focused on ‘struggling learners’ (i.e.,
learners with problems in the programming activities) and Sharma et al.
(2016; 2020) targeted learners with low attention and concentration during
the course run-time. Du et al. (2018) proposed a LA tool for feedback
interventions for learner cohorts that behave differently from the norm.

Regarding the context in which the LA solutions are designed and applied,
the MOOC platform itself is of great importance, since it captures the learners’
trace data. Most of the interventions were proposed, designed, and
implemented in platforms of the popular MOOC providers, such as Coursera,
Canvas, Open EdX. Out of the 38 studies, 7 interventions were created for Open
EdX, 6 for Coursera and 2 for courses in Canvas Network. Other platforms were
Open HPI, NextThought platform, Iversity and XuetangX platform, Moodle, and
other institutional platforms. In 11 publications, the course delivery platforms
were not defined, either because the study was not empirical or because the
developed technological tool for feedback was not platform dependent.
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Figure 4.7 displays the distribution of the publications over the five
academic disciplines according to Wu et al. (2012): Humanities, Social
Sciences, Natural Sciences, Formal Sciences, and Applied Sciences. Most of the
studies regarded Formal Sciences (i.e, Programming, Mathematics). Many
studies were related to Applied Sciences (i.e., Engineering and Technology) and
Humanities (i.e.,, Education, Languages and Philosophy). Finally, 6 publications
did not define the academic area where their proposal applied or aimed to be
applied.
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Figure 4.7. Distribution of the studies over the five thematic areas. See Paper ID in Appendix B.1.

4.4.3.RQ3: Implementation of the Proposed Intervention

Answering 1.Q.3.1, Table 4.2 indicates the log data collected for informing LA-
based interventions. The main data source was clickstream data from platform
logs, occasionally accompanied by self-reported data. Most studies relied on
data provided by interactions in forums, and other MOOC-related aspects
(answering quizzes, watching videos, etc.) Many research works captured
learner activity in forums regarding post creation (i.e., posts entries and post
replies) and views of other posts (n=19). Few studies captured further
information, such as positive and negative votes on the forum posts (Klusener
& Fortenbacher, 2015), initiation of threads and sub-threads and posts’ density
and length (Crossley, Dascalu, McNamara, Baker, & Trausan-Matu, 2017).
Furthermore, the reviewed works used data from course assignments (e.g.,
scores or number of passed quizzes, and tests), «<honour» marked assignments
(i.e., the highest marks achieved at a course task), failed tasks, video activity
(e.g., video replays). Malekian et al. (2020) and Thankachan (2017) explored
the impact of the sequence on the learners’ activities, by checking their
progress in terms of repetition of wrong answers in submitted quizzes and
scores of past activities. A less frequent source of data regarded learners’
information from surveys (e.g., previous knowledge level, demographic
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information, learners’ goals, objectives and expectations) (Cobos & Ruiz-
Garcia, 2020; Cobos & Soberodn, 2020; Du et al.,, 2018; Sharma et al.,, 2016;
Singelmann, Swartz, Pearson, Striker, & Vazquez, 2019; Smith, 2015).

Table 4.2. Summary of the log data reported in the reviewed papers. See Paper ID in Appendix B.1.

Learners’ Data Gathered

Studies

General course activity

Course Logins/ Logouts (sessions

registered, days connected, inactive

days)

Time
resources

View of course material

Number of lectures downloaded
Forum activity

spent in course pages and

Learners’ forum activity (e.g., questions

posted, answers)

Up- and down-votes given-received

Posts’ length

Posts’ content

Entry in forums without further action
Submission activity

Scores

Time spent on quizzes

Number of submissions

Number of failed-passed submissions
Number of previous failed submissions

Number of “honor-marked” submissions
Sequential data-submissions
Assignment attempts
Hints used
Submission length

Video activity

Video time spent

Proportion of finished videos

Repeated video

Video events (e.g., pause forwarding)

Eye tracking logs (student gaze)
Number of emails sent

3,4,13,15,16,18,22,32,36

3,4,7,10, 12, 15, 16, 20, 21, 23, 30

1,7,17,20,32,36
17

1,3,4,5,8,9, 11, 13, 17, 20, 23, 28, 30, 31,
32,35,36

11

511

58,9,15,27

18

3,4,6,10, 15, 16, 18, 19, 20, 21, 22, 23, 28,
30,32,33,34,35,36,38

3,4,15,16,18, 19, 20, 21, 22, 29, 30, 33, 38
7,13, 15,16, 20, 21, 22, 32, 33,38
3,4,15,17,21, 22,33, 34,38

17,30, 33

5,21,22

15,17

4,15, 18, 20,33

16,30

8

15,16, 21, 22, 38
15,38

16,21, 22

15,16, 21, 22, 31, 38
24,25

13

Attending to 1Q.3.2, the most frequent computational approaches applied
were machine learning and process mining techniques (n=25), especially
predictive modelling (n=8). Xing et al. (2016) and Xing & Du (2018) proposed
temporal predictive models that prioritised learners at risk of dropping out. Du
et al. (2018) employed the framework of Exceptional Model Mining (EMM) to
detect ‘exceptional’ learner behaviours, i.e., learner patterns that may require
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the instructors’ attention. Sharma et al. (2016, 2020) used multi-modal LA for
eye-tracking analysis aiming at capturing indicators of learners’ performance
to give feedback to learners about their reading behaviour and to course
instructors about learners’ attention. 13 studies did not specify the analytical
approach to inform feedback interventions.

Figure 4.8 shows the relationship between the LA techniques
proposed/applied and the feedback purposes (1Q.3.3). All publications
highlighted the contribution of LA as a way of providing timely and
personalised feedback. Nevertheless, out of the 38 publications, 14 of them did
not specify the type of feedback practices. In the rest of the studies, we meet 12
studies discussing implicit feedback through visual aids and 13 studies
proposing textual feedback for supporting participants’ awareness, promoting
Self-Regulated Learning, improving course retention, and stimulating learners’
motivation. Dashboards were the main means of visual feedback (Eradze &
Tammets, 2017; Konert et al., 2016; Rohloff et al., 2019; Ruiperez-Valiente,
Munoz-Merino, Gascon-Pinedo, & Kloos, 2017; Ruipérez-Valiente, Mufioz-
Merino, Pijeira Diaz, Ruiz, & Kloos, 2017; Ruiz et al, 2014; Smith, 2015;
Teusner et al,, 2018; Yu, Wu, Liu, & Liu, 2021). 4 studies proposed different
kinds of visualisations (Klusener & Fortenbacher, 2015; Sharma et al,, 2016,
2020; Vinker & Rubinstein, 2022) for increasing awareness, motivating the
learners and improving the learning experience. For example, Klusener &
Fortenbacher (2015) reported the use of scatterplots and Sankey diagrams for
instructors’ awareness and stimulation of engagement.

increase awareness

Visual Aids I boost skL

Istimulctte motivation

I support learning

improve retention

Textual Aids Recommender/ Tutoring Systems

provide personalized
feedback

Bfoster message exchange

Figure 4.8. Relationship between the LA techniques applied and/or proposed and the feedback
purposes.

The textual feedback regarded text messages, hints and prompts, tips and
personalised links (Almeda et al., 2018; Caballe, Britch, Barolli, & Xhafa, 2014;
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Ferschke et al,, 2015; Frick et al., 2022; Lafifi, Boudria, Lafifi, & Cheratia, 2020;
Lan, Vats, Waters, & Baraniuk, 2015; Meku-Fotso, Batchakui, Nkambou, &
Okereke, 2020; Reza et al,, 2021; Singelmann et al., 2019; Teusner et al,, 2018;
Wang, Lin, Rettig, Pardi, & Singh, 2017; Yilmaz et al.,, 2021; Yu et al, 2021).
Almeda et al. (2018) proposed sending reminders with course-related material
and praising the top-level discussion forum commenters. Wang et al. (2017),
Lan et al. (2015) and Teusner et al. (2018) recommended the provision of
specific suggestions to low-performing learners for correcting their
assignments and exercises’ errors and for practicing with additional material.
Ferschke et al. (2015), Wang et al. (2017) and Singelmann et al. (2019)
proposed the use of tools, such as peer recommender systems and data-driven
automatic graders to facilitate the feedback provision, to promote message
exchange among peers and to provide support tailored to learners’ needs.
Teusner et al. (2018) and Almeda et al. (2018) stressed the importance of self-
communication and proposed messaging the non-active learners to encourage
them to contribute to discussions and to motivate them to ask for help when
struggling. Ferschke et al. (2015), Tomar et al. (2017) and Tegos et al. (2021)
perceived as feedback the dialogue-based support given by peers or agents via
conversational channels. Klusener & Fortenbacher (2015) and Xing et al.
(2016) focused on designing effective interventions for dropout learners. They
recommended informing instructors about potential dropouts and the reasons
for which learners abandon the course, facilitating instructors to prioritise
their interventions for such learners. Ferschke et al. (2015) presented the
Quick Helper, a help-seeking tool that connects learners with peers to respond
to unsolved questions. Lafifi et al. (2020) proposed a tool, TutMOOC, to
empower instructors’ role in tutoring. According to the learners’ problem, the
tool proposed different feedback agents, such as computer agents for simple
automated solutions or instructors’ mediation for pedagogical and learning
problems. Tegos et al. (2021) proposed the use of conversational agents in
dialogue-based MOOC activities, where the agent can trigger conversations
among peers and scaffold participants’ learning.

4.4.4.RQ4: Feedback Effects

The number of empirical studies (1.Q.4.3) was limited (n=4), thus not allowing
conclusions about the impact of feedback supported by LA in MOOCs. Cobos
and Ruiz-Garcia (2020) presented an LA dashboard, which informed
instructors about learners’ progress and helped them to deliver feedback to
learners via personal messages. The intervention had positive effects on
learners’ motivation and course completion. Teusner et al. (2018) found that
the learners who received recommended personalised material as automated
feedback, performed better compared to those who did not receive material
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tailored to their needs. Learners’ self-reported satisfaction was positively
affected as well. Ferschke et al. (2015) and Tomar et al. (2017) studied the
feedback given via collaborative chat interventions. In Ferschke et al. (2015),
the conversational support given on various channels helped the interactions
and communication among peers. However, orchestrating learners’
interactions over multiple communication media was demanding. Tomar et al.
(2017) shed light on the number of peers participating in conversational
interactions. The results suggested that small peer groups (i.e., dyads), formed
by the automated computer assistance, were more effective than larger groups
(e.g., more than two learners).

Some publications reported preliminary evaluations of the LA tools
(1.Q.4.2) (n=17), or the delivered feedback interventions (1.Q.4.1) (n=3). The
authors employed post-analysis of the participants’ trace data testing for tool
accuracy (n=17), surveys examining the aspects of usability and user
experience (n=3) and lab experience (n=1). Out of the 20 proposals, 8 studies
evaluated the technological tool presented. For instance, Rohloff et al. (2019)
conducted user surveys with 217 MOOC learners regarding the benefits of the
dashboard and the feedback given in the form of textual information. The
findings showed positive results for learner satisfaction and tool usability.
Likewise, Karaoglan-Yilmaz (2021) gathered students’ perceptions about the
use of a tool for providing scaffolding and tips when learners cannot overcome
their problems. Authors conducted questionnaires to 53 undergraduate
students exploring ease of use, disliked aspects, and features to improve the
tool.

4.5. Discussion

Attending to RQ1: What is the overall research state of the LA-informed feedback
in MOOCs?, the evidence gathered showed that the research interest on LA
tools for feedback in MOOCs was varying withing the years, with higher peaks
during the periods 2015-2018 and 2020-2021. Various reasons could have
influenced such interest alternation. Lederman (2019) interpreted the
decreasing interest in MOOCs after 2018 as an aftermath of the MOOCs’ low
completion rates. Reich & Ruipérez-Valiente (2019) discussed the change of
MOOCs’ purpose from open educational model into a degree-focused model
(i.e., offering micro-credentials and Bachelor/Master-based degrees). This
change could play a role on the waves of the general research interest, as well.
Furthermore, during the last years, the COVID-19 pandemic shifted as well the
educational landscape and led to an increased use of MOOCs at all educational
levels, even in primary education (Chen et al., 2020; Impey & Formanek, 2021;
Ma & Rindlisbacher, 2020). Thus, we hypothesize that the COVID-19 situation
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boosted the research interest in the provision of feedback in massive contexts.
Additionally, recent efforts from the LA community to provide actionable and
human-centred LA interventions (Dimitriadis, Martinez-Maldonado, & Wiley,
2021; Shum et al,, 2019) could be another reason for the rising interest in the
topic of LA-informed interventions in MOOCs.

With respect to RQ2: How is feedback designed in MOOCs in terms of the
pedagogical theories followed?, our findings suggest that many publications
proposed tools and models aiming at increasing the awareness on learners’
progress (n=17) or at providing personalised feedback through automated or
semi-automated messages and recommendations to the learners (n=14). The
most common pedagogical theory followed the principles of Self-Regulated
Learning, according to which learners should be supported to become
independent and self-regulated during their learning process (Zimmerman,
2000). Our results agree with the findings of Khalil et al. (2022) who found
Self-Regulated Learning as the dominant theory informing LA proposals.
Nevertheless, out of 38 publications analysed, only 8 publications reported
using a particular feedback framework or learning theory to inform their LA
tools. Such limitation indicates a lack of educational basis on the feedback
systems and their foreseen interventions. Our results are compliant with
Cavalcanti et al. (2021) and Jivet et al. (2017), who highlighted the general lack
of a pedagogical underpinning on the LA tools encountered in online learning
settings and in higher education. Ferguson & Sharples (2014) associated the
absence of pedagogical frameworks in MOOCs with learners’ disengagement
and dropout. Previous works emphasized the need of contextualisation of the
developed LA tools to provide meaningful interventions (Gasevi¢ et al., 2015;
Knight & Buckingham Shum, 2017; Mangaroska & Giannakos, 2019; Ryan et al,,
2019; Vieira, Parsons, & Byrd, 2018; Wise, 2018). GaSevi¢, Kovanovi¢, &
Joksimovi¢ (2017) emphasised the importance of the learning theory in LA
innovation and proposed a LA model that suggests the inclusion of the learning
theory into LA research and practices.

Regarding RQ3: How is LA applied in MOOCs to result in relevant
information for feedback?, the evidence gathered showed a variety of LA tools
supporting feedback, having learners’ log data as a primary source to inform
the interventions. The technological tools developed for informing feedback
interventions were mainly dashboards, recommender systems or other types
of tools to provide feedback in the form of reminders, recommendations to
low-achievers, motivational messages for encouraging learners to self-report
their challenges, etc. Nonetheless, the reviewed manuscripts did not consider
the provision of guidelines nor further input to facilitate users’ understanding
and application of the LA information. It is worth mentioning that users often
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face difficulties to interpret and make use of the LA information (Fernandez-
Nieto et al, 2022; Matcha et al, 2020; Rienties et al, 2018). Indeed,
Mangaroska & Giannakos (2019) reported that although there are plenty of LA
tools, instructors still need guidance to comprehend and fruitfully use LA in
their learning practices. According to Ryan et al. (2019), to result in effective
interventions, LA tools should facilitate the users’ understanding without
focusing simply on the transmission of the information.

In regards to RQ4: What are the reported effects of the instructor-led LA-
informed feedback interventions in MOOCs?, we intended to explore the impact
of the examined contributions in authentic settings. However, the findings
indicate a lack of empirical applications and evaluations in authentic MOOC
settings. Concretely, only 4 studies reported an empirical assessment of their
technological and conceptual proposals. This fact hinders a deeper
understanding of the efforts on LA-based feedback and suggests that the field is
still at an early stage. Future work is needed on more solid and elaborated
proposals to become mature. Our findings agree with the current state of LA
interventions in Higher Education (Tsai, 2017; Viberg, Hatakka, Balter, &
Mavroudi, 2018) and in MOOCs (Zhu, Sari, & Lee, 2022). Conclusively, there is a
general discrepancy between the research attention and the contributions
delivered in the educational landscape (i.e., evidence-based evaluations).

In summary, this systematic literature review helped to dive into the
current state of instructor-led LA-informed feedback interventions in MOOCs.
The results suggest that this concrete research area inside LA is still evolving,
given the increasing interest in the topic, the variety of proposed solutions and
the growing number of journal papers. Nevertheless, the review showed a lack
of empirical studies exploring the use of LA to inform feedback in MOOCs and
to measure the effects of this feedback on learning. Hence, there is need for
rigorous empirical evaluation of the overall impact of LA-based feedback in
massive learning contexts.

Furthermore, the systematic literature review suggested that the reviewed
proposals: a) do not take into account pedagogical theories, and b) do not
frame the feedback design in an a priori reflection on learning goals, feedback
aims, learning topic, and context. The above limitations, if overlooked, may
affect the success of the feedback interventions. Concretely, the lack of a
pedagogical underpinning of the LA tools to shape feedback can lead in less
instructive interventions, neglecting important feedback aspects, such as the
different levels on which the feedback can impact the learners (e.g., in a
cognitive, motivational or performance level) or the appropriate timing of
delivering feedback. Additionally, the lack of contextualisation in the course
particularities (e.g., course context, learning topic) may result in less
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meaningful LA data. Therefore, the LA-informed feedback decisions might not
satisfy the learners’ needs and the course learning goals. A way to tackle these
issues could be through a participatory approach by actively involving the
course instructors, not simply as end-users of the LA information but as co-
designers when reflecting on the LA requirements (e.g., to co-select or finetune
which metrics should be used to monitor learners’ progress). Finally, the
systematic literature review indicated that the LA tools do not provide
guidance to the course instructors during such a process of how to design
feedback strategies beforehand.

This work presents certain limitations that can serve for future research.
This systematic literature review followed the guidelines proposed by
Kitchenham & Charters (2007). However, we acknowledge that specific
decisions we took while conducting the review, may have discarded some
studies related to the topic under study. For example, the search string applied
was very specific and it might not have captured all potential publications.
Another important limitation is the scarcity of the literature on the topic.
Despite the rich research on LA-informed feedback in other contexts, such as in
higher education or online education, the lack of prior work on instructor-led
LA-informed feedback in MOOCs challenged the researchers and did not permit
the generalisation of the results.

4.6. Conclusions

The current chapter presented a systematic literature review that aims to
contribute to the comprehension of the existing efforts for instructor-led LA-
informed feedback in MOOCs. This systematic literature review is the first
contribution of the dissertation and aimed at attaining the first thesis objective
#0BJ_1.

The evidence gathered shows an interest over time on using LA for
generating feedback information and shaping interventions. At the same time,
the systematic literature review revealed a scarcity of empirical studies, a lack
of pedagogical and contextual grounding of the presented LA and a lack of
guidance provided to course instructors on how to understand and use the LA
data to create suitable interventions. All these identified limitations related to
the design of personalised feedback interventions, together with the
limitations identified in the exploratory studies led us to propose FeeD4Mi.
FeeD4Mi is a conceptual framework to guide MOOC instructors in the design
and provision of LA-informed feedback in massive contexts (second thesis
contribution #CON_2). The synthesis of the findings illuminates aspects of the
proposed framework, presented in detail in the next chapter. In particular, the
findings also motivated some components of the framework, such as the
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consideration of the course LD before designing feedback interventions (see
Section 5.3.2). Additionally, the indicators reported in the reviewed papers
enriched the FeeD4Mi catalogues. As presented in the next chapter, these
catalogues will also help instructors in the design of feedback strategies by
suggesting potential problems, behaviours and reactions that might happen in
their MOOCs (see Section 5.3.3).
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FEED4MI: THE ‘FEEDBACK
DESIGN FOR MOOC INSTRUCTORS’
FRAMEWORK

Summary: The lessons learnt from the exploratory studies (Chapter 3) and
the conducted systematic literature review (Chapter 4) indicated the
heed of conceptual and technological tools to guide MOOC instructors in
the design and delivery of personalised feedback. Previous works
proposed LA models and frameworks to automate the provision of
instructor-led personalised feedback. However, these proposals do not
guide instructors in the process of reflecting on feedback-related aspects
(e.g., feedback type). Additionally, they do not support MOOC instructors
in the interpretation and selection of the LA indicators associated with
the LD. To address the aforementioned needed, this chapter proposes the
second contribution of the current dissertation: the conceptual framework
FeeD4Mi. The framework consists of four components aimed to guide
MOOC instructors in the design and provision of LA-based feedback
interventions, and to enable the digital representation of the feedback
designs, thus saving time and effort to MOOC instructors. This chapter
presents each one of the above FeeD4Mi components.

This Chapter is based on the following publications:

Topali, P., Ortega-Arranz, A., Martinez-Monés, A, Villagra-Sobrino, S., Asensio-Pérez, J. L, &
Dimitriadis, Y. (2021). Identifying Learner Problems Framed within MOOC Learning Designs.
In: Proceedings of 29th International Conference on Computers in Education Conference, ICCE
2021. pp. 297-302.

Topali, P., Ortega-Arranz, A, Chounta, I. A, Asensio-Pérez, |. I, Martinez-Monés, A., & Villagra-
Sobrino, S.1. (2022). Supporting instructors in the design of actionable feedback for MOOCs. In:
Proceedings of IEEE Global Engineering Education Conference, EDUCON2022. pp. 1881-1888.

Topali, P., Cobos, R, Agirre-Uribarren, U., Martinez-Monés, A., & Villagra-Sobrino, S. 1. (2022).
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Ortega-Arranz, A, Topali, P., Asensio-Pérez, ].I, Villagra-Sobrino, S.L., Martinez-Monés, A,
Dimitriadis, Y. (2022). e-FeeD4Mi: Automating Tailored LA-Informed Feedback in Virtual
Learning Environments. In: Proceedings of the 18th Conference on Technology-Enhanced
Learning. Springer, Cham. pp. 477-484
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5.1. Introduction

The current chapter delves into the second and third objectives of this thesis,
respectively: i.e., to help instructors to shape personalised and contextualised
feedback interventions in MOOCs (OBJ_2) and to make manageable the design
(and provision) of feedback for MOOC instructors (OB]_3). Figure 5.1 depicts the
connections between the research question, the objectives, and the
contributions formulated in this chapter.

To address the limitations identified previously in the systematic
literature review and in the three exploratory studies, we propose the FeeD4Mi
framework. FeeD4Mi aims at helping instructors to reflect on their feedback
practices and then to design their interventions in authentic MOOC settings.
The methodological approach followed during this dissertation. i.e., Design-
Based Research (see Section 1.3) guided the design and the development
process of the proposed framework. The design and development process
spanned the four iterative cycles mentioned in Chapter 1. The current chapter
introduces the final version of the framework.

FeeD4Mi encompasses the following components: a) five dimensions that
indicate the aspects that should be considered for the design of personalised
LA-feedback interventions (see Section 5.3.1), b) a process to guide MOOC
instructors in the design of the feedback interventions (see Section 5.3.2), c) a
set of catalogues with recurrent problems, indicators, and reactions in MOOCs
to foster reflection on personalised feedback (see Section 5.3.3), and d) a set of
recommendations connecting potential learners' problems with LA-based
indicators and feedback reactions (see Section 5.3.4). Additionally, to address
the need of manageability of the feedback designs, FeeD4Mi provided a set of
design guidelines to incorporate FeeD4Mi into technological tools. The design
guidelines aim to enable the creation of computer-interpretable feedback
designs (see Section 5.5).

The current chapter is structured as follows: Section 5.2 discusses
previous solutions similar to FeeD4Mi, i.e., LA proposals that actively involve
instructors in the design and selection of metrics to deliver personalised
feedback. Section 5.3 presents the FeeD4Mi framework, and Section 5.4
illustrates a scenario of use of the framework. Section 5.5 introduces the design
guidelines. Finally, the chapter concludes with several remarks about the
relevance of this contribution (see Section 5.6).
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5.2. Related Work

In massive contexts as MOOCs, monitoring learners’ progress manually to
provide targeted support is not trivial. As a result, there are several data-
driven tools, as uncovered by our systematic literature review (see Chapter 4)
that automate both the detection of struggling learners and the provision of
feedback interventions. For example, Kochmar et al. (2020) and Lafifi et al.
(2020) proposed the use of intelligent tutoring systems to timely track
learners’ behaviours and deliver personalised LA-informed interventions in
MOOCs. The LA tools use large learner datasets to develop predictive models
and detect learner cohorts, neglecting the nature of the different courses and
their associated specific contextual information (Avella et al.,, 2016). Building
on the need of achieving context awareness together with the LA information
to provide more informed interventions, several tools, models, and
frameworks attempt to position actively the human agents in the process of
designing, selecting, and/or fine-tuning LA indicators to provide personalised
feedback to their learners. These tools provide a high-level autonomy to
instructors to adapt the LA tools according to their pedagogical needs. In this
section we discuss related works, and we address the similarities and
differences with FeeD4Mi.

Burgos & Corbi (2013; 2014) proposed a recommendation model, that
supports personalisation in informal and formal online learning scenarios,
named L.I.M.E (i.e, Learning, Interaction, Mentoring and Evaluation). Using
LIME instructors consider aspects of course design and learners’ behaviour
and pass from four dimensions to create rule-base feedback strategies. The
instructors decide in advance recommendations that are delivered
automatically when the learners satisfy the rule-based conditions. The authors
implemented LIME into a software application named iLIME to be able to apply
the model in various learning management systems. Similarly, Liu et al. (2017)
proposed Student Relationship Engagement System (SRES), a LA tool that aims
to help higher education teachers to provide personalised feedback through of
the use of email messages. SRES supports a high-level human agency, by
permitting teachers to set pre-fixed conditions based on students’ course
behaviours (e.g., “if the Moodle platform visits are less than 4 times, then send an
email message reminder”, “if mid-semester test is empty, then send an automated
email message”) and to customize feedback messages with concrete
recommendations. Likewise, Pardo (2018) developed a data-driven feedback
model though which the actors of the learning process (i.e., instructor, expert,
peer or a computing agent) are able to give personalised comments to different
cohorts of students at critical course moments based on students’ engagement
with their tasks. Specifically, the feedback providers review and evaluate the
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students’ course activity against pre-defined conditions and intervene with
targeted messages. Additionally, such model has been implemented into a web-
based LA tool, named OnTask, that enables higher education instructors to
choose data-driven indicators, set if-then conditions and provide personalised
feedback through email messages to specific student cohorts (Pardo et al,
2018). Recently, Reza et al. (2021) created the MOOClet framework, that
among other options, enables the course instructors to define if-then rules and,
thus to deliver feedback in form of concrete explanations and
recommendations based on learners’ engagement. Yet, the application of the
rules requires the researcher’s intervention, a fact that may restrict
instructors’ independence and flexibility.

In summary, the abovementioned proposals build rule-based feedback
according to the learners’ behaviours during the course enactment. All the
above research works support the active involvement of the human factors, i.e.,
instructors, in choosing or parametrising the LA-based conditions for
providing personalised feedback. Nevertheless, none of the previous proposals
support a definition of the ruled-based conditions according to the course LD
elements (e.g., to specify the assignment difficulty, the compulsory/optional
tasks). Bakharia et al., (2016) remarked the explicit consideration of LD
aspects for successful LA-informed decisions. Additionally, from the suggested
models, only the proposal from Reza et al. (2021) was designed taking into
account the specific characteristics of MOOCs. The remaining works discuss
interventions in higher education or online learning different than MOOCs. In
the process of designing feedback in MOOCs, we should consider their massive
context that invites learners of diverse background and needs, because
different types of learners' problems might occur given this context (Conole,
2016).

Finally, to the best of our knowledge, none of the aforementioned models
provide guidance to the involved stakeholders both in reflecting, using, and
applying LA information and in selecting particular feedback aspects. As stated
previously, instructors (especially novice ones) may need guidance to make the
connections among LA and LD (Mangaroska & Giannakos, 2019) and to
successfully connect such indicators with the feedback interventions. Feedback
is influenced with decisions related to the timing, the content, and the type of
support (Hattie & Timperley, 2007; Molloy & Boud, 2014). Instructors may
ignore such aspects, especially if they do not have previous experience in
MOOC settings. Thus, the provision of guidance on how to design feedback for
large scale may require a more supportive approach. We deem that one way to
achieve this guidance could be through a process that directs the user about
the aspects to reflect on related to personalised feedback. Additionally, the
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provision of catalogues and recommendations could facilitate even more the
decision-making through concrete ideas and suggestions already applied in
MOOCs.

5.3. FeeD4Mi: The ‘Feedback Design for MOOC
Instructors’ Framework

The previous section discussed several LA framework and models for
supporting instructor-led feedback interventions and highlighted their
limitations regarding the lack of guidance in the design of personalised
feedback strategies (e.g., comprehension of the LA indicators). To overcome
such limitations, in this section we introduce the ‘Feedback Design for MOOC
Instructors’ Framework, FeeD4Mi. FeeD4Mi is a conceptual framework aiming
to support instructors in the reflection and design of personalised feedback in
MOOC environments. The following subsections present the four fundamental
components of FeeD4Mj, i.e., the FeeD4Mi dimensions, the process, the set of
catalogues and the set of recommendations.

5.3.1.FeeD4Mi Dimensions

FeeD4Mi is organised around five dimensions (see Figure 5.2):

» Learning Design: The first FeeD4Mi dimension describes the course
particularities (e.g., course structure, resources, the association among
the resources) that instructors should outline. The ‘Learning Design’
dimension emerged given the importance stressed to LD to be
considered explicitly when designing LA interventions (Bakharia et al.,
2016; Gasevi¢, Dawson, Rogers, & Gasevic, 2016; Lockyer et al,, 2013)
and even more when positioning the human actors at the centre of such
processes (Dimitriadis et al., 2021).

» Learner Problems: The second FeeD4Mi dimension describes the
potential problems that MOOC learners can face during the course
enactment. The exploratory work conducted (see Chapter 3) and the
literature review revealed a set of learners’ problems that are common
across MOOCs of different disciplines. We deem that providing a list of
such problems to instructors can facilitate them in the design of
feedback interventions. As seen previously, instructors may face
difficulties in reflecting directly on which indicators to apply to identify
learners that potentially face a problem. Thus, this dimension aims to
help MOOC instructors during the reflection and identification of
behaviours of struggling learners. Additionally, it sets the basis for the
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recommendations provided to instructors about defining the indicators
and feedback reactions that are suitable for each problem.

Problem Indicators: The third FeeD4Mi dimension concerns the
selection of indicators for the detection of behaviours of potential
struggling learners. These indicators are based on the learners’ trace
data generated during the course. The inclusion of this dimension is
related to the aim of the current dissertation (i.e., to support MOOC
instructors in providing personalised LA-feedback) and of the human-
centred approach adopted. As a result, we involve instructors in the
process of reflecting and selecting the LA indicators based on learners’
trace data.

Feedback Rules: The fourth FeeD4Mi dimension involves the
instructors’ possibility to adapt the indicators of the previous
dimension by fine-tuning their thresholds to create if-then rules and
conditions. The third and fourth FeeD4Mi dimensions are in
compliance with the processes regularly followed by several
instructor-led LA tools, such as the ones presented in Section 5.2,
regarding the creation of rule-based decisions.

Feedback Reactions: The last FeeD4Mi dimension is related to the
different feedback aspects that MOOC instructors needs to consider in
order to shape successful feedback interventions. These aspects were
presented in Section 2.4.2 and are related with the timing of feedback,
the feedback provider (e.g., instructor, context, peers) and the type of
feedback intervention.
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Figure 5.2. Graphical representation of the FeeD4Mi conceptual framework, that briefly depicts the
process and the examples of the catalogue suggestions.

FeeD4Mi is foreseen to be used at the design phase of a MOOC and is
expected to assist MOOC instructors to: a) reflect and detect potential learner
problems related to the course LD, that can be challenging during the learning
process in MOOCs, b) define behaviours of potentially struggling learners and
c) decide the adequate feedback intervention tailored to the learners’
behaviours.

5.3.2.FeeD4Mi Process

The FeeD4Mi dimensions are organised under a concrete process through
which, instructors are expected to start from a reflection on the pedagogical
aspects of their course (Learning Design dimension), and on possible
struggling behaviours of learners (Learner Problem and Problem Indicators
dimensions) to come up with feedback interventions adapted to the different
behaviours identified (Feedback Rules and Feedback Reactions). Concretely:

— Outline the course Learning Design: At the first phase of the FeeD4Mi
process, instructors should describe their course, specifying its module
structure, the associated activities, and the association among the course
aspects (i.e., the learning sequence/path that should be followed (e.g.,
which video or pdf is related with which activities). Concretely,
instructors should specify:
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o the difficulty of the activities. Mason & Bruning (2001) at their
feedback framework highlighted that feedback should vary
depending the difficulty of the course activities (e.g, quiz,
assignments).

o the type of the activities. Previous research pointed out different
engagement of learners depending on their modality: optional
or compulsory (Winstone, Mathlin, & Nash, 2019) and
individual or collaborative (Nawrot & Doucet, 2014). This fact
was also observed in our first exploratory study [Exp_1],
indicating different types of problems in individual and
collaborative activities.

o the consideration of certain milestones. Milestones refer to
critical course activities set by instructors (e.g., a checkpoint or
an important assignment). By reaching these milestones (or
not), learners’ path might be affected positively or negatively.
Reflecting on milestones emerged relevant during our first
evaluative study (see Section 6.2.1). Actually, Lockyer et al
(2013) also supported the use of checkpoints as a useful
practice for instructors to better monitor the progress of their
learners.

o the sequence of the learning tasks and the connection among the
course resources. Lockyer et al. (2013) highlighted the sequence
among the course resources as a key element in the reflection
of the LD. For example, learners might struggle with course
quizzes because they did not understand or even watch the
video where the answers to the quiz are.

We place this dimension at the beginning of the FeeD4Mi process, due
to the necessity of contextualising the feedback strategies with the
course LD (Bakharia et al., 2016; GaSevi¢ et al., 2016).

Reflection on potential Learners’ Problems: This FeeD4Mi phase
concerns instructors’ reflection on potential learners’ problems that
might occur during the course enactment. Thus, instructors can be
prepared a priori to address such problems. Passing from the previous
step is expected to help instructors to connect the potential learners'
problems with their own course LD. Learners’ problems can be related
with understanding issues, lack of previous background, peer
collaboration or with the course design itself. FeeD4Mi catalogues (see
Section 5.3.3) can serve as suggestions for further problem ideas.
Moreover, the process recommends instructors to prioritise the
envisioned problems in this phase and select the ones they would like to
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intervene. For example, as seen in [Exp_3], while an instructor may think
that learners can face community building problems as well, they might
not be interested in intervening these kinds of issues.

Reflection on Problem Indicators: The next step regards the reflection
and selection on behalf of the instructor of the indicators that could help
in the detection of behaviours of struggling learners, according to the
potential problems identified in the previous phase. For example, a
content understanding issue could be identified by observing low scores
in quizzes or learners’ several views of the same content video. In this
regard, FeeD4Mi also propose a set of catalogues and recommendations
(see Sections 5.3.3 and 5.3.4, respectively) that serve as suggestions for
the selection of indicators.

Creation of Feedback Rules: During such phase, instructors finetune
the indicators chosen before that will trigger the feedback reactions by
setting critical thresholds according to the course LD. For instance,
rewatching the main video of the module several times in a row might be
considered acceptable if the module difficulty is high, and it might be
warning if the module difficulty is low. Additionally, in that step
instructors can determine which set of problems and indicators can be
applicable based on the available course tools. That is, while the number
of pauses in a video may be considered relevant for detecting content
understanding problems, the platform might not capture such video
events. While reflecting on problems and indicators that can be
interesting to be addressed, but are not applicable within the MOOC
platform used, instructors can realise the limitations of the used tools
and find alternative solutions.

We deem this step essential, since apart from selecting relevant
indicators, setting the indicator thresholds considering the course LD is
the step that will enable more informative interventions. This phase is
common with other human-centred approaches. For instance, Chatti et
al. (2020) proposed a framework for the design of LA indicators. While
the focus of their framework is different, in the process proposed by
Chatti et al. (2020) the instructors are involved actively in the detection
and finetuning of the indicators useful for them with the final aim the
most appropriate visualisation of such indicators according to
instructors’ needs.

Reflection on Feedback Reactions: The FeeD4Mi process ends with the
design of the feedback interventions according to the identified potential
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learners' problems. Specifically, FeeD4Mi let instructors to decide
several feedback related aspects to complete their interventions. These
aspects are retrieved from the recommendations of Mason & Bruning
(2001), Molloy & Boud (2014) and Shute (2008):
o the type of intervention (e.g, hint, informal tutoring),
o theintervention timing (i.e., instant, or delayed)
o the means via which the intervention will be delivered (i.e., via
email, platform notification, course enhancements or
visualisations).

For instance, an instructor may choose to provide instant hints through
platform notification when a concrete learner behaviour is detected. As it
happened with the phase of ‘Problem Indicators’, during this phase as
well FeeD4Mi provides catalogues and recommendations (see Sections
5.3.3 and 5.3.4, respectively) to suggest ideas related to the feedback
reactions.

Figure 5.3 depicts the FeeD4Mi process step-by-step. The user should
move forward from the first FeeD4Mi dimension to the next one. However, the
FeeD4Mi process foresees the possibility of returning backward among the
phases to edit or add aspects to the feedback strategies. For instance, if the
instructors detect limitations of the platform to support a chosen indicator,
then they can re-configure the chosen indicators and select new ones.
Additionally, in case the users realise further potential problems at the last
steps given the FeeD4Mi catalogues or the recommendations, then they can
return to the previous phase of Reflection of potential Learners’ Problems and
add further problems.
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Figure 5.3. lllustration of the FeeD4Mi process.

5.3.3.FeeD4Mi Catalogues

As described in the aforementioned process, FeeD4Mi also includes a set of
catalogues regarding:

— potential learners’ problems that might happen in MOOCs,

— indicators describing learners’ behaviours within the platform and
course activities, and which can be used to identify potential problems,

— recurrent feedback interventions that can help address the identified
problems.

These catalogues aim to help MOOC instructors, especially the non-
experienced ones, to consider as many aspects as possible related to the design
of feedback strategies. The three catalogues were informed by the literature
(see Chapter 2) and our exploratory work (see Chapter 3) and they were
further enhanced during our evaluation experiences (see Chapter 6), following
a DBR methodological approach. The tables below present the catalogues of:
learners’ problems (see Table 5.1), indicators (see Table 5.2) and feedback
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reactions (see Table 5.3). Appendix C offers detailed information about the
research works that informed each catalogue.

Catalogue of Potential Learners’ Problems

The first catalogue, the catalogue of potential learners’ problems, includes 8
problem categories (e.g., problem related to previous background knowledge)
with some of them to be further divided into more concrete issues (e.g.,
activities perceived as too difficult or too easy). To define such problems, we
reviewed the literature and conducted the exploratory studies present in
Chapter 3. Given the iterative nature of our methodological approach, specific
subcategories emerged during our evaluation studies. For instance, the
research from Nawrot & Doucet (2014) and two of our exploratory studies
([Exp_1] and [Exp_3]) informed FeeD4Mi about potential learners’ problem of
collaboration, either with their peers or a larger groups of learners. However,
during our evaluative studies, the participants proposed more specific issues to
be included in FeeD4Mij, i.e., absent-non active group members, unequal peer
contributions to collaborative activities or unfair grading received by peers
(too easy or to tough graders). Table 5.1 presents the catalogue of learners’
problems, depicting all the categories and subcategories and their descriptions.
A more complete account of these categories, including the research works that
informed each problem is presented in Table C.1, see Appendix C.

Table 5.1. Catalogue of Learners’ Problems

Problems Categories Problems Description

Content
Understanding

Content Understanding

A learner finds it challenging to
understand the provided content
material.

Previous Background

Issues related with the
previous level of
knowledge of the learners

Activities too difficult

A learner finds the level of the activities
difficult to proceed (content)

Activities too easy

A learner finds the level of the activities
easy to proceed (content)

Regulation

A learner has problems
affecting their regulation
in their learning

Deadline Issues

A learner faces problem to meet course
deadlines

Self-regulation Issues

A learner lacks self-regulation skills (e.g.,
planning the learning process, sustain
throughout the learning process

Peer/Group
Collaboration

Issues related with the
peer/group collaboration

“Ghost” members (i.e.,
absent- non active
members)

The group/ peer members are not
present to do the activity

Unequal contributions
to activities

The group members do not participate
equally within the group/peer activity

Easy/ Tough graders

The group/peer members do not grade
objectively

Feedback

Lack of instant feedback

Instructor, TAs or peers do not provide
timely feedback (absent members)

Page | 90



Issues related to the
provision of feedback

Lack of useful feedback
(e.g., in peer reviews)

Peers do not provide useful feedback
(easy graders)

Community Building

Issues regarding the
feeling of community-
belonging

Lack of social
interaction/Feeling of
Isolation

A learner feels isolated due to the lack of
interaction within the discussion forums
or other communication threads

Technical Problems

Issues related with

External links that do
not work

A learner faces problems with inactive
course links

Platform Problems

A learner faces various platform

technical aspects of the
course

problems, such as difficulty in navigation

A learner finds it difficult to navigate
through the course modules

Learning Design (LD)  Learning Path

Issues related with the

Critical
LD of the course

Points/Milestones

A learner misses or passes milestones set
by the course instructor as critical course
components (i.e., course videos/readings)

Catalogue of Problem Indicators

Attending to the catalogue of problem indicators, the indicators were retrieved
from the systematic literature review presented in Chapter 4. We gathered
additional information from our second exploratory work [Exp_2], as studied
within an authentic MOOC context. Briefly, we grouped the encountered
indicators into 5 categories, given the different course resources they are
associated with. Table 5.2 shows the FeeD4Mi indicators.

Table 5.2. Catalogue of Problem Indicators

Type of Resources Type of Actions

Visit

Download

Watch (the videos)
No visits

No downloads

No watches

Content Page
(Videos/PDF Readings)

Visit

Submit

Passed-Failed Submissions

Passed with ‘Honor’ Score

Number of Attempts

Hints used

Submission Length (maximum and minimum characters)
Submission Content (use of predefined terms)
Repetition of failed answers

No visits

No submissions

Time spent

Assignment/Quiz

Visit

Submit

Receive comments
Number of comments
No Visits

Peer Assignments
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No submissions
Not received comments
Time spent

Discussion Forums Basic forum activity (i.e, posts entries, post replies)
Up-votes/ down-votes given or received per post
Likes given or received per post
Post length (maximum and minimum characters)
Post Content (use of predefined terms)
Forums visits without further action (i.e, posts entries, post replies)

Platform Login
Log out
Send a message to instructor
Time spent
Sequence of failed-passed submissions within the course modules
Low over scores within the course modules
Number of uncompleted of previous compulsory
assignments/quizzes
Entries in different discussion forums (e.g., group & general
discussion forums)
Visits in different discussion forums (e.g., group & general
discussion forums)

Catalogue of Feedback Reactions

In regard to the catalogue of feedback reactions, its synthesis followed the
feedback taxonomy of Hattie & Timperley (2007), considering that their
taxonomy is the most applied one in feedback literacy and it provides a
typology about the feedback reactions within each of the focus areas of
feedback (Lipnevich & Panadero, 2021). Accordingly, we formed the catalogue
into the four suggested categories and later associated ideas of interventions
based on the taxonomy, further proposals of the literature and our evaluative
studies. Table 5.3 presents the catalogue of feedback reactions. The taxonomy
of Hattie & Timperley (2007) classified the feedback focus into 4 levels:

— Task level: the correctness of a task or an artefact to be delivered.

— Process level: the process applied to deliver and complete a task.

— Regulation level: the learners’ self-regulation involving the skills to
acquire self-confidence and self-efficacy.

— Self level: feedback about oneself as a person without any (or little)
connection with the task. The self-level is the least applied in the
learning process, due to such lack of connection with the learning itself
(Hattie & Timperley, 2007). For example, feedback on self-level
concerns messages such as ‘good boy’.

Apart from the ideas of feedback interventions, the process asks
instructors to consider the means of delivering such interventions (e.g., via
email, platform notifications) and the timing for delivering them (i.e., delayed,
or instant support). Building on the findings of [Exp_3], the type of learner
problem often determines the intervention timing. Concretely, we found that
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when a learner’s problem regards technical issues, instructors tend to act
immediately. However, if the nature of a problem is content-related then
instructors respond belatedly in order to let the learner either to communicate
with their peers or to try harder to overcome the problem. Mason & Bruning
(2001) considered in their feedback model that the feedback timing depends
on the learner achievement and the task level. That is, when a learner performs
low, then the feedback intervention should immediate regardless the level of
the task. Yet, when a learner is high performing, then immediate feedback
should be delivered to lower-level tasks and delayed to tasks that require
higher cognitive elaboration. Considering the aforementioned ideas, FeeD4Mi
offers the possibility to MOOC instructors to reflect upon such issue and define
the timing of delivering the feedback intervention, according to their criteria.
Further details about the research works that informed each indicator is
presented in Appendix C, Table C.2.

Table 5.3. Catalogue of Feedback Reactions.

Feedback Description of Feedback Aim Feedback Intervention
Focus
Self Reactions related to praising the  Praising/motivational messages
learner
Task Reactions relating to how well a Messages about correct/wrong answers

task has b lished
askhas been accomphishe Gamification (i.e., Badges, Leaderboards)

Process Reactions related to the LD adjustments (ie, extend deadline, extra
processes needed to perform a attempts, allow to skip, re-open activity, pass with
task lower score)

Hints/Cues
Online informative tutoring/ Guest
Speakers

Positive/Negative Exemplars

Commonly asked questions/
Rubrics/Guides
Provision of additional material

Re-assign peer/group member

Mentoring/Connect with other learners

Discussion prompts, Targeted forums

Self- Reactions related to self- Gamification (i.e., Badges, Leaderboards)

Regulation = monitoring and self-direction Provision of performance statistics
(compared with other learners)
Provision of performance statistics
(compared with instructor expectations)
Predefined message to (re)visit content
material
Motivational messages

Reminders
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5.3.4.FeeD4Mi Recommendations

The last FeeD4Mi component is a set of recommendations that link each
learners’ problem with indicators and feedback reactions. The idea of
providing recommendations emerged during the third evaluative study [EV_3]
(see Section 6.2.3). Specifically, in the [EV_3] the participants proposed the
additional provision of good practices or ready-made examples. They deemed
that these good practices could facilitate them in making connections among
learners’ problems, indicators and feedback reactions and in reducing the
time-consuming process of deciding all the feedback aspects from scratch.

Table 5.4 describes the FeeD4Mi recommendations under each learners’
problem. The evidence gathered from the systematic literature review (see
Chapter 4) and the first three evaluative studies (see Sections 6.2.1, 6.2.2 and
6.2.3) informed these recommendations. For example, regarding the problem
of previous background, we checked the indicators that the previous LA tools
in MOOCs used for that concrete problem. Additionally, we added more

proposals from the participants’ suggestions during [EV_1] and [EV_3].

Table 5.4. Recommendation of feedback strategies under concrete learner problems.

Problems Associated Indicators Associated Feedback
Reactions
Content Self-Reported: emails, forums post Self-related Feedback: praising
Understanding Platform: Low overall scores / Many failed messages
submissions Process-related Feedback:
Assignments/Quizzes: Low scores / Restart activities (LD changes) /
Much time spent / Several failed deadlines extension (LD changes) /
submissions / Several attempts used / provision of additional material
Repetition of wrong answers / Many hints /Mentoring/Connect with other
used / Many students failing learners
Content Pages: Much time spent / Many Self-regulation Feedback:
visits / many video replays Motivational emails/notifications /
Discussion Forums: many entries reminders /Badges
Previous Self-Reported: emails, forums post Self-related Feedback: praising
Background Platform: Low overall scores / Many failed messages
submissions Process-related Feedback:
Assignments/Quizzes: Low scores / Restart activities (LD changes) /
Much time spent / Several failed provision of additional material
submissions / Several attempts used / /Mentoring/Connect with other
Repetition of wrong answers / Many hints learners
used / Many students failing Self-regulation Feedback:
Content Pages: Much time spent / Many Motivational emails/notifications /
visits / many video replays reminders /Badges
Discussion Forums: many entries
Regulation Self-Reported: emails, forums post Self-related Feedback: praising
Assignments/Quizzes: delays on messages
submissions Process-related Feedback:
Discussion Forums: many entries deadline extensions (LD changes) /
provision of additional material
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Platform: high number delayed previous
assignments

Platform: no visits on critical milestones
/low overall scores / high-little time spent
in course pages

/Mentoring/Connect with other
learners

Self-regulation Feedback:
Motivational emails/notifications /
reminders /statistics about the
learner’s performance in
association to others / statistics
about the learner’s performance in
association to expected one /email
to revisit missed material

Discussion Forums: High number of
posts (or answers) in specific forums

Peer/Group Self-Reported by group members: Process-related Feedback:
Collaboration email, forums posts deadline extensions (LD changes) /
Platform: many posts in different re-arrange groups/ discussion
discussion forums /many visits of different forums prompts /positive-negative
discussion forums / No logins before the exemplars/ Commonly asked
collaborative task (e.g., peer-review) questions/ Rubrics/Guides
Discussion Forums: No activity in group Self-regulation Feedback:
forums Notifications / reminders
Peer-Reviews: Low scores / Few
comments / Repetitive comments
Feedback Self-Reported: email, forums post Process-related Feedback:
Platform: No reply from instructors deadline extensions (LD changes) /
Discussion Forums: entries and no re-arrange groups/ discussion
received answers forums prompts /positive-negative
Peer Assignments: Low/High grading / exemplars/ Commonly asked
less time in peer assignments / short and questions/ Rubrics/Guides
little comments Self-regulation Feedback:
Notifications / reminders
Community Self-Reported: email, forums post Process-related Feedback:
Building Platform: Several days inactive in a row / discussion forums prompts /
Few time spent in the course targeted discussion forums
Discussion Forums: Low activity
(questions, answers) / No replies
Technical Self-Reported: email, forums post Process-related Feedback:
Problems Content Pages: Many visits discussion forums prompts /

targeted discussion forums

Learning Design

Self-Reported: email, forums post
Platform: No or low logins in the last days
/ reaching a milestone without visiting or
submitting connected resources / no visits
on milestones /

Process-related Feedback:
/positive-negative exemplars/
Commonly asked questions/
Rubrics/Guides / Online
informative tutoring
Self-regulation Feedback:
Notifications / reminders

5.4. Scenario of FeeD4Mi Application

This section presents an illustrative scenario as an example of how an
instructor would use the FeeD4Mi framework, including its process,
catalogues, and recommendations for her MOOC.
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Sophie is a university teacher preparing a MOOC on translation between
English and Spanish. The course consists of eight weekly modules and each
module included video lectures, readings, extra resources, discussion forums,
individual and collaborative activities. The certificate is issued to those
participants completing all the compulsory activities (one per week). The
estimated workload is 3 hours per week.

Following the FeeD4Mi process, Sophie starts outlining the course design.
She annotates the course modules and the number of compulsory and non-
compulsory activities, the number of individual and group assignments and the
activity characteristics (e.g., type of activities: open-text assignment, multiple
choice quiz, difficulty of activities). She also highlights the connection among
videos and the related content material that learners need to visit to be able to
comply with the activity objectives. The next FeeD4Mi phase is the reflection
on potential learner problems. Given her course, Sophie is afraid that group
members will not contribute equally to the joint assignments, which require a
lot of elaboration from all the group members (i.e., 5 members per group).
After checking the FeeD4Mi catalogues, she also thinks that learners might find
the assignments difficult, and they might face platform issues. Considering her
limited time, by prioritising the problems, she decides to focus on the problems
related to the difficulty of the activities and the collaboration.

After identifying the problems, she checks the related indicators that could
help her to detect learners dealing with these problems. From the FeeD4Mi
catalogues she selects some relevant indicators for the problems related to
difficulty with the activities. Regarding the collaboration problems, since she
has not prior experience in collaborative activities in MOOCs, she follows the
provided recommendations on which indicators to choose. The selected
indicators per problem are the following:

— Difficult activities: many visits at the videos of the module, use of
maximum number of attempts in quizzes, low score.

— Absent members/Unfair activity contributions: length of the contribution
(i-e., short text), no activity 2 days before the assignment submission.

In the phase of feedback rules, she sets the following thresholds as triggers for
detecting potential struggling behaviours:

— Difficult activities: Struggling behaviour 1= In module 2, if learners visit
more than 4 times the video material and they do 1 attempt with a
score lower than 50%.

— Difficult activities: Struggling behaviour 2= In module 4, if learners visit
more than 3 times the video material, and they do 2 attempts with a
score lower than 50%.
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— Absent members/Unfair activity contributions: Struggling situation 3= In
the group assignment, if there are contributions with less than 5
sentences or if more than 3 (out of 5) group members have not visited
the activity page the last 3 days (before the deadline).

Regarding the feedback reactions, she decides to provide additional
exercises for the learners struggling with the activities of the first module and
additional readings for the learners struggling with the activities of the 4t
module. At the same time, when learners achieve more than 90% to such
assignments, she will send them immediately a predefined motivational email.
Attending to collaboration issues, in case of absent members, she decides to
send a reminder to the group members to visit the course and fulfil the
assignment. Additionally, she will extend the deadline for the group members
who, out of 5 learners, only 3 or less will participate actively. In case of unequal
contributions, she will give additional attempts for the next modules quiz to
the learners who contributed more than the rest of the group. Figure 5.4
summarized the above process. Specifically, it depicts all the actions that
Sophie carried out step-by-step following each of the FeeD4Mi five dimensions.

‘ Learning Design ‘

MOOC with 5 modules
5 compulsory activities: 3 individual quizzes and 2 group activities
2 optional individual quizzes

|

‘ Learners’ Problems ‘

Possible problems: difficult activities, bad collaboration and technical issues
Instructor wants to focus on the first two problems

|

Problem Indicators

Difficult activities: many video visits, maximum number of attempts, low scores
Unfair activity contributions: length of the contribution, no activity 2 days before the = +———|
assignment submission O:a

[

Feedback Rules

Difficult activities: if video visit > 3 times and their attempts are >1 with a score lower

than 50%.

Unfair activity contributions: in the group assignment, if there are contributions with ~+——
less than 5 sentences or if more than 3 (out of 5) group members have not visited the

activity page the last 3 days (before the deadline)

{

Feedback Reactions

Difficult activities: Additional content material, Additional exercises, Pre-defined

motivational messages

Unfair activity contributions: Reminders, additional attempts, extensions of deadline “a
I

FeeD4Mi Catalogues

o{ﬁ FeeD4Mi Recommendations

Figure 5.4. Example scenario of the FeeD4Mi process application. The case of Sophie.
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5.5. FeeD4Mi Design Guidelines

The last sub-contribution of the current dissertation related to FeeD4Mi
regards the provision of design guidelines for the incorporation of the
framework into technological tools.

Initially, FeeD4Mi was applied in a paper-based version. The instructors
who participated in the first two evaluative studies (see Sections 6.2.1 and
6.2.2) followed the FeeD4Mi steps according to researcher's directions and
reflected on the catalogue aspects through post-its of different colours (see
Figure 5.5). To foster the FeeD4Mi applicability in real courses we created a set
of design guidelines (#CON_2(d)). The FeeD4Mi design guidelines aim at
enabling the FeeD4Mi incorporation into tools, so that instructors can
automatise the FeeD4Mi process and generate computer-interpretable
feedback designs. Additionally, the guidelines aim to support an independent
use of the framework without the need of further assistance from the
researcher. These guidelines are foreseen to be applicable to any tool that aims
to implement the framework. Table 5.5 presents the design guidelines, that
emerged from the knowledge developed using the paper-based version of
FeeD4Mi during the first two evaluative studies (see Sections 6.2.1 and 6.2.2).
In the third DBR cycle, we employed them to develop a web tool, e-FeeD4Mi
and thus, evaluate their added value. e-FeeD4Mi implemented FeeD4Mi
according to the design guidelines, including its process, catalogues, and
recommendations. The third evaluative study served for the evaluation and
refinement of the design guidelines through the e-FeeD4Mi application(see
Section 6.2.3).
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Figure 5.5. The FeeD4Mi process applied in a paper-based approach

Table 5.5. Summary of the design guidelines created to apply FeeD4Mi into tools

Design Guidelines

To represent each FeeD4Mi dimension via sequential screens

To highlight the actual user stage during the FeeD4Mi process

To represent digitally the course LD and its characteristics

To describe self-reported and monitored-based indicators

To provide options for specifying the timing of the feedback intervention

To provide the three FeeD4Mi catalogues and recommendations

g o v | W N R] 2

To include the possibility for adding new learner problems and feedback
reactions

(=]

To include hints and explanations for each FeeD4Mi action

Concretely, the generated design guidelines are the following:

1) To represent each FeeD4Mi dimension via sequential screens
The FeeD4Mi process involves 5 sequential phases that require instructor's
actions in each of them (see Section 5.3.2). To this end, the digital version of
FeeD4Mi is expected to include five different interfaces (one per phase) among
which the instructors can navigate. Additionally, the instructors should not be
able to advance to the next phases without completing the previous ones. For
instance, instructors should not configure feedback reactions without first
specifying the potential problems that might happen in the course. On the
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other hand, instructors might want to return to a previous phase, in case they
want to edit or re-configure decisions taken in previous phases (e.g., addition
of new potential problems after viewing the catalogue of indicators). To
guarantee the clarity of the FeeD4Mi process and the representation of the five
dimensions, we propose the creation of several screens that are organised
sequentially based on the process steps.

2) To highlight the actual user stage during the FeeD4Mi process

During the paper-based version of FeeD4Mi, the researcher was guiding the
MOOC instructors within each FeeD4Mi dimension. To achieve this possibility,
the design guidelines propose the inclusion of a progress bar to the digital
version of FeeD4Mi to inform the MOOC instructors about the current stage of
the FeeD4Mi process. Figure 5.6 illustrates how e-FeeD4Mi supported this
need. With intense colours e-FeeD4Mi highlights the current FeeD4Mi phase
that the user is, the completed phases and the pending ones. According to the
guidelines, the tool allows the user to move back and forth to the previous and
next FeeD4Mi dimensions, respectively, an action foreseen to happen in the
paper-version of the conceptual framework.

Identify

|:> |:> Potential E:> |:> |:>

Problems

Content-Understanding Issues

Feedback Issues e(lecc)s

Learners may experience problems related to the support/feedback the learner receives -

® Lack of Instant Feedback

Previous Background Issues

Regulation Issues

Peer/Group Collaboration Issues Instructors, teacher assistants or peers may not provide timely feedback (absent members)

O Lack of Useful Feedback in Peer Reviews
Feedback Issues
Learners may not provide useful feedback to course peers (easy graders)

Community Building Issues

Technical Issues

Learning Design Issues

Other Issues

Figure 5.6. e-FeeD4Mi screenshot highlighting the progress bar of the user within FeeD4Mi process.

3) To represent digitally the course LD and its characteristics
One of the requirements of FeeD4Mi is the representation of the course design,
so that potential problems, indicators, and feedback reactions can be
configured according to the course resources and activities. Therefore, another
design requirement is the computer-interpretable representation of MOOCs,
including the name and the type of activities. Figure 5.7 depicts the LD outline
using FeeD4Mi in a paper-based way (Figure 5.7, top) and the digital LD
outlining happened with e-FeeD4Mi (Figure 5.7, bottom). In the concrete case,
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e-FeeD4Mi indicates the type of the course resources, e.g., if the visualised
resource is a content page (including video or pdf readings), a wiki,
discussion forum, a multiple-choice quiz, or an open-assignment. Additionally,
e-FeeD4Mi is able to automatically retrieve the course activities and resources
from the MOOC platform. The direct import of the course LD makes the course
outlining more manageable for instructors without the time-consuming way
followed before with the paper-based version. Within the imported structure,
the instructor is enabled to annotate the different interrelations of the course
resources (such as which video is related to which quiz) through colour
labelling and to indicate with different widgets the level of difficulty of the
activities, compulsory/optional and individual/group activities, the
critical/milestone resources. Through these options we aim to encourage the
reflection on the course LD, as foreseen in FeeD4Mi process.

S
" W Course Design Scenario-1
$@)‘§ CO-DESIGN SESSION #1] PARASKEVI TOPALL
9 ey : e 5
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Module 1: Historical and Module 2: EU's foreign policy Module 3: Arenas and perspectives
Information & Social , et
Institutional EU frameworks actors and institutions on EU interaction among countries
Networks
Course Trailer Video Module 1: Theoretical material about Module 2: Theoretical material-EU Module 1: Theoretical material-trade,
(Content Page) the dynamics in EU countries foreign policy security and common policies
2 (Content Page) (Content Page) (Content Page)
Platform Instructions Module 1: Complementary material ~ Module 2: Complementary material Module 1: Compulsory Reading about
onitent Page, optional optional videos and readings, policies
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Figure 5.7. Top: Paper-based version of outlining the course LD following FeeD4Mi. Bottom: Digital
version of LD representation LD following FeeD4Mi.

4) To describe self-reported and monitored-based indicators
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The FeeD4Mi catalogue of indicators includes both self-reported (i.e., emails,
posts in discussion forums) and platform monitored (i.e., clickstream data,
activity scores) indicators. To guarantee such consideration and facilitate the
MOOC instructors to determine different indicators, the digital version of
FeeD4Mi should offer the opportunity of specifying self-reported indicators
through the creation of special threads in the discussion forums and in the
MOOC platform automatically. Figure 5.8 (top) depicts how e-FeeD4Mi
represents such option. Additionally, the tool provides the possibility of
selecting different monitored-based indicators and associate such indicators
with the different course resources (see Figure 5.8, bottom). For instance, if a
MOOC instructor considers the score quizzes as an informative indicator, they
can further associate such score indicator with the concrete quiz of Module 3,
and thus automatize the process of detecting critical learner behaviours that
mark under this quiz score.

FeeD4Mi Page ® O Discussion Forum@ O Email/Private Message
O Spotting Mode

Description: vhen they should report this problem

Monitored

Previous Reaction

Spotting Mode Module 3: Arenas and
e d Maodule 0: Course Module 1: Histerical Module 2: EU's

Information & and Institutional EU foreign policy actors
Social Networks frameworks and institutions

perspectives on EU Module 4: EU Final
interaction among project
countries

Self-reported

Module 4

Module 1: Compulsory
Reading about EU

Figure 5.8. Consideration of indicators in e-FeeD4Mi. Top: selection of self-reported indicators.
Bottom: selection of monitored-based indicators.

5) To provide options for specifying the timing of the feedback intervention
FeeD4Mi foresees the specification of the intervention timing (i.e., delayed, or
immediate). To satisfy that need, when the learner behaviour is complied with
the indicators set, the tool that incorporates FeeD4Mi should provide the
opportunity of adjusting the intervention time. In the case of e-FeeD4Mi the
user can select to deliver the feedback intervention either: i) instantly (i.e., the
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feedback will be delivered directly in an automatic manner), ii) after one day
(i.e., the feedback will be delivered automatically but after a-day margin,
permitting the possible interaction among learners), or iii) when instructor
approved (i.e., the feedback will be delivered when instructor enters in the tool
and approves the action) (Figure 5.9). Thus, the intervention timing option
suggests the MOOC instructors to reflect on the most appropriate timing
according to their objectives. For instance, in [Exp_3] we found that many
instructors want to solve instantly technical problems, while they tend to wait
and thus encourage learner-to-learner interaction for content understanding
issues.

Check the FeeDAMIi Catalog of Reactions, select the

Task-Related Feedback

© Reaction Time Process-Related Feedback

¥ FeeD4Mi recommended reactions Reaclions related the processes needed to perform the task

® Learning design changes / Course privileges

After 1 day O Hints/Cues

O Online event tutoring

nstletor pproed Self-Regulation Feedback O Positive/Negative exemplars

O commonly asked questions

O Provide additional material

Other Feedback O Re-assign peer/group

O Mentoring / Connect with Student

Figure 5.9. Configuration of the intervention timing (see yellow frame) in e-FeeD4Mi.

6) To provide the three FeeD4Mi catalogues and recommendations

As stated at the beginning of the section, the digital version of FeeD4Mi should
include the FeeD4Mi catalogues and recommendations. Following the design
guidelines, e-FeeD4Mi incorporates the FeeD4Mi catalogues of problems,
indicators and feedback reactions and the recommendations ideas presented
in the previous sections (see Figure 5.10). The MOOC instructors are able to
select and further describe the aspects they find interesting. Multiple learner
problems, problem indicators and feedback actions should be chosen
Additionally, e-FeeD4Mi provides a list of recommendations of indicators and
feedback reactions, based on the previously selected problems. The user can
take into account such recommendations and/or select freely other indicators
and feedback reactions they consider more suitable.

7) To include the possibility for adding new learner problems and feedback
reactions

As expected by FeeD4Mi process itself, in the digital version of FeeD4Mi the
users should be able to personalise their feedback designs by suggesting
additional learner problems and feedback reactions from scratch. Thus, if the
suggested FeeD4Mi catalogue options do not fit the instructors’ needs, the

Page| 103



users can add new problems, associate them with the given indicators (that are
predefined based on the MOOC platform) and create further feedback reactions
as well. Figure 5.11 illustrates e-FeeD4Mi attending to that issue.

Content-Understanding Issues

Regulation Issues

Learners may have problems affecting their regulation within the learning experience

Previous Background Issues

Regulation Issues "
O Deadline Issues

Peer/Group Collaboration Issues Learners may find problems to satisfy certain course deadlines

@® Learning Path
Learners may miss critical course components (e.g. course videos, readings)

Feedback Issues

Community Building Issues O Self-Regulation Issues

Learners may have problems affecting their regulation within the learning experience

Technical Issues

Learning Design Issues
ADD THIS PROBLEM
Other Issues

Technical Issues

Learning Path

Course Application: Learners may skip the compulsory readings of module 3 and go
directly to the associated questionnaire

Other Issues

Content-Understanding Issues

Previous Background Issues 7 FeeD4Mi recommended indicators for this problem:

* Self-Reported (email, forums post, FeeD4Mi page)
 Platform: Compulsory tasks not submitted / Low scores
* All resources: Not visiting or submitting critical points

« Discussion forums: Many visits to specific threads

Regulation Issues

Peer/Group Collaberaticn Issues

Feedback Issues

Community Building Issues

Learning Design Issues

Figure 5.10. Representation of the catalogues and recommendations in e-Feed4Mi. Top: Potential
learners' problems related to regulation issues. Bottom: Recommended indicators.

Content-Understanding Issues
Other Issues
eI gL Learners may experience any other problem not listed in this catalog

Regulation Issues

@® Other Issues

Peer/Group Collaboration lssues Select this option if your problem do not match with any of the listed problems

Feedback Issues

Community Building Issues

Technical Issues

Learning Design Issues
ADD THIS PROBLEM
Other Issues

Add Potential Problem

[Other Issues

Describe briefly how this problem relate to your course*

ADD PROBLEM

Figure 5.11. Example of additional aspects (e.g., potential problems) that can be inserted by
instructors.
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8) To include hints and explanations for each FeeD4Mi action

Finally, to facilitate the independent use of the tool, the digital version of
FeeD4Mi should provide hints and explanations for each one of the required
actions. As stated before, instructors should use the framework without the
help of the researcher as guide. Hence, we considered that the provision of
hints and explanations would permit this desired independent use. Figure 5.12
displays some examples of the hints and explanations provided in e-FeeD4Mi.
The hints emerged from the conducted exploratory and evaluative studies,
where we tested the conceptual framework with MOOC instructors.

Check the FeeD4Mi Catalog of Reactions, select the feedback reaction, configure the Reaction Time and the requested infomation.

ask-Related Feedback
© Reaction Time TasicRektEd Feilies

Task-Related Feedback

Reaction Times: relating to how well the task has been performed
Instantly: The reaction will be executed automatically right after spotting the problem
After 1 day: The reaction will be executed automatically one day after spotting the problem Hefined message with correct/wrong answers

Instructor-Approved: The reaction will be executed once approved by any of the course instructors
hification: badges and leaderboards

¥ FeeD4Mi recomi

O Predefined generic message

nstructor-Approved

Self-Regulation Feedback

Other Feedback

Figure 5.12. Hints and explanations to facilitate the independent use of FeeD4Mi in e-FeeD4Mi.

5.6. Conclusions

This chapter presented the second contribution of the current dissertation,
addressing the need of helping instructors to: a) shape personalised and
contextualised feedback interventions in MOOCs [OBJ_2], and b) make
manageable (in terms of time) the design of feedback interventions [OB]_3].
Building on these two objectives, this chapter discussed four LA proposals that
support instructor-led LA-informed feedback (see Section 5.2). L.LM.E.
(Burgos, 2013), OnTask (Pardo et al, 2018), SRES (Liu et al, 2017) and
MOOCIlet framework (Reza et al.,, 2021) permit instructors to select and fine-
tune indicators defining critical learner behaviours and to intervene
accordingly with automated or semi-automated feedback. Nevertheless, these
proposals do not support a definition of the rule conditions considering
elements of the course design (e.g., to specify the assignment difficulty, the
compulsory/optional tasks). Additionally, they do not provide explicit
guidance to instructors in reflecting on the LA information, the course design,
and the various feedback-related aspects to shape personalised interventions
for MOOCs. According to Mangaroska & Giannakos (2019), the connection of
LA and LD itself requires more guidance. Additional guidance would be
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required on how to design feedback for large scale. Last but not least, from the
suggested models, only the proposal from Reza et al. (2021) was designed
taking into account the specific characteristics of MOOCs. The context of
MOOCs, supporting courses for a massive and diverse learner population,
should be considered explicitly, since different learner problems can be
triggered due to it.

Addressing the limitation of lack of guidance of the abovementioned
proposals, this chapter has presented FeeD4Mi, a five-dimension conceptual
framework. FeeD4Mi consists of a five-dimension conceptual structure, a
process, a set of catalogues and a set of recommendations, aimed to guide step-
by-step MOOC instructors in connecting the course LD with LA indicators and
in reflecting on feedback aspects (such as the feedback timing, the feedback
type) to design personalised feedback interventions. Addressing the limitation
of lack of definition of feedback rules given the LD, FeeD4Mi involves
instructors in the reflection and outline of their own MOOC to contextualise the
feedback strategies with the course LD. Addressing the limitation of
considering the specific characteristics of MOOCs, FeeD4Mi includes a
catalogue of common learner problems that often occur in MOOCs and a
catalogue of indicators supported by various MOOC platforms to facilitate
instructors’ reflection. Additionally, the current dissertation proposes a set of
design guidelines aimed at supporting the FeeD4Mi implementation into web
tools and, thus, to render manageable feedback design through the automatic
enactment of computer-interpretable rule-based strategies. The following
chapter describes the evaluation of the FeeD4Mi proposals under four studies
in regard to the posed research objectives (see Chapter 6).
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FEED4MI1 EVALUATION

Summary: The current chapter delves into the FeeD4Mi evaluation
according to the dissertation objectives raised in Chapter 1. The
evaluation consisted of four studies (two formative and two summative),
one per DBR cycle (see Section 1.3). The studies were carried out in
different contexts (e.g., co-design sessions workshops with experts,
application in real courses) and involved different participants (e.g.,
MOOC experts, instructors). The results illuminated the accomplishment
of the second and third dissertation objectives and indicated directions
for future research regarding the design of LA-informed feedback in
MOOC environments.
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6.1. Introduction

A DBR methodological approach foresees an iterative testing and refinement of
the proposed contributions to meet the final objectives (Amiel & Reeves,
2008). Accordingly, the design and development of the FeeD4Mi framework
concerned an iterative process, evolving constantly during each DBR cycle. We
carried out four evaluation studies, one in each DBR cycle, which revealed new
requirements that supported the FeeD4Mi enhancement (see Figure 6.1). All
studies had a degree of both summative and formative component. However, in
this chapter we will classify the four studies according to the most
predominant component they served. Thus, two of the studies supported more
a formative evaluation, i.e., the refinement of the framework and the
consideration of emerging needs as MOOC instructors used FeeD4Mi. Likewise,
two studies served more for a summative evaluation, i.e., the assessment of the
extent to which the proposed framework complied with the thesis objectives:

— to help instructors to shape personalised and contextualised feedback
interventions in MOOCs (OBJ_2),

— to make manageable the design (and provision) of feedback for MOOC
instructors (OBJ]_3).

Concretely, the first evaluation (see Section 6.2.1) took place at the first
DBR cycle and served for assessing FeeD4Mi in its early stage and for
understanding instructors’ needs while using the framework. The second
evaluation (see Section 6.2.2) aimed at assessing the refined version of the
framework and its application into an authentic MOOC scenario. The third and
the fourth evaluative studies (see Sections 6.2.3 & 6.2.4) focused on how to
support MOOC instructors in the manageable use of FeeD4Mi.

The rest of the chapter is organised as follows. Section 6.2 presents the
context of each of the four evaluative studies carried out during the DBR
process. Section 6.3 outlines the methodology that guided the evaluations.
Section 6.4 provides a synthesis of the obtained results and Section 6.5
discusses the findings. Finally, Section 6.6, presents the main conclusions
raised from the evaluative studies.
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Figure 6.1. Overview of the studies involved in the evaluation of FeeD4Mi.
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6.2. Evaluative Studies

This section briefly presents the context and objective of each study separately.
The overarching methodology and a synthesis of the obtained results are
discussed later.

6.2.1.First Evaluative Study [EV_1]

During the first DBR cycle, we aimed to evaluate with MOOC instructors the
preliminary version of: a) the FeeD4Mi process (CON_2a) and b) the catalogues
of learners’ problems and problem indicators (CON_2b). This evaluative study
(i.e., [EV_1]), followed a co-design approach with three instructors delivering
two different MOOCs. The study lasted from February to May 2020 and had a
formative character (Fraenkel et al., 2012). Specifically, the study aimed at
assessing the completeness and added value of the FeeD4Mi catalogues and
process (given the FeeD4Mi version at that moment) and at identifying aspects
for improvement. The entailed co-design sessions involved two authentic
courses, denoted as Case#A and Case#B in this dissertation. Concretely:

— Case#A regarded a MOOC about EU-Russia relations and policy actions.
The course was offered by the University of Tartu, Estonia, and was
offered in a Moodle-based platform. It spanned five weeks, and each
module included video lectures and readings (optional and mandatory
ones), extra resources, wikis, discussion forums and individual
activities (i.e., quizzes, assignments, projects). Course certificates were
issued to those participants completing all the compulsory activities
with a minimum of 51 grading points at the end of the course. The
estimated participant workload was 7-11 hours per week.

— Case#B regarded a MOOC introducing web development with HTMLS5,
CSSS3 and JavaScript. The course was offered by University of Patras
and deployed in Mathesis platform!3. It spanned five weeks and each
module included video lectures, discussion forums, optional self-
assessment individual activities (i.e.,, quizzes) and compulsory peer
reviewed assignments (i.e., projects). One instructor was responsible
for delivering the course. The learners’ workload was estimated in 14
hours per week.

13 Mathesis (https://mathesis.cup.gr/) is a national Greek platform for online courses in Greek language.
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In [EV_1] we applied the preliminary version of FeeD4Mi defined at the
first DBR cycle. Through each co-design session, participants (i.e., two
instructors in Case#A and one instructor in Case#B) followed the first steps of
the FeeD4Mi process: (1) outline their course design, (2) reflect on potential
learner problems that might happen with the course components, and (3)
identify the indicators (i.e., learners' trace data) and to define behaviours of
potentially struggling learners under the previously selected problems. The
process did not involve the last step related to the selection of feedback
reactions, because this dimension was in an immature level. The procedure
was the same for the reflection of potential learners' problems and indicators.
More concretely. firstly, we asked the participants to think of problems and
indicators, without providing them with the FeeD4Mi catalogues. Afterwards,
the researcher provided to the participants a catalogue of recurrent learners’
problems happening in MOOCs, and participants assessed whether they
elicited new ideas about potential problems and/or indicators. Therefore, we
could further understand the extent to which the catalogue supports the
problems mentioned by instructors, and the extent to which the catalogue
helped them to reflect on potential problems that they did not consider alone
but after all are applicable to their courses.

Each co-design session lasted 2h approximately. Case#A was held face-to-
face, with participants to use the FeeD4Mi catalogues through post-its. Case#B
was held online due to COVID-19 restrictions. To facilitate the data collection
and the instructor’s reflections around the FeeD4Mi process we employed web
tools, such as Padlet 1. Figure 6.2 depicts two moments of the FeeD4Mi use
during the two co-design sessions.

9
@O Co-Design Session

Example

3. Encourage students to
participate

-
Feeling of Isolation

5 Activities 100

difficult

)y -
Figure 6.2. MOOC participants applying FeeD4Mi during the evaluation study. Left: Case#4, face-to-
face. Right: Case#B, online.

14 padlet (https://el.padlet.com/). Last access: June 2022
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6.2.2.Second Evaluation Study [EV_2]

In second DBR cycle, we aimed at studying the whole life cycle (i.e., course
design, course enactment, post-course aftermath) of feedback design and
implementation supported by FeeD4Mi in an authentic MOOC context. Thus,
we conducted a study, i.e., [EV_2], applying the complete version of FeeD4Mi in
a MOOC to evaluate the framework in a real case and assess its usefulness, its
manageability and its impact as perceived by the course stakeholders (i.e.,
instructor and learners).

This study was conducted from December 2020 to November 2021 (see
Figure 6.3) and regarded a summative evaluation (Fraenkel et al., 2012).
Specifically, we examined the enhanced version of FeeD4Mi as resulted from
the previous evaluation, i.e., [EV_1], and the outcomes derived from its
application in an actual MOOC. Nevertheless, the study had as well a formative
purpose examining the usefulness of the ‘feedback reactions’ catalogue, which
has not been examined before. The course was a self-paced MOOC about the
development of web applications based on HTML, CSS, Python, JSON,
JavaScript, and Ajax. The course lasted five weeks and each weekly module
included content material in the form of videos and web pages, various types of
evaluation activities and platform-based discussion forums. After this study the
course remained active, nevertheless, the data examined for [EV_2] (e.g.,
learners’ trace data, instructor’s course activity) regarded the period from
September 2021 to November 2021.

The concrete MOOC was purposefully chosen, because the instructor and a
developer were using were involved in the redesign of an existing LA-tool, edX-
LIMS, that enabled us to examine the application of semi-automatic feedback
interventions created with FeeD4Mi in an actual case. edX-LIMS consists of two
dashboards (a Learner and an Instructor one) and was available to the MOOC
instructor during the course enactment to provide feedback based on learners'
trace data and course activity (Cobos & Soberén, 2020). During our evaluative
study, the use of FeeD4Mi led to a redesigned version of the tool, edX-LIMS+ to
support the new metrics and conditions selected after the use of FeeD4Mi.
Specifically, the redesign regarded the inclusion of: a) two tables at the
Instructor dashboard to support the created rules based on the selected
FeeD4Mi indicators, and b) a space for dialogue to Learner dashboard, where
learners could confirm or reject that they are experiencing a problem and
specify further about the usefulness of the provided support.

[EV_2] involved three temporal happenings, i.e., the course design and
implementation, the course enactment, and the post-course reflections:
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ii.

iii.

The course design and implementation: the first happening consisted of
5 co-design sessions with the leading researcher, the MOOC instructor,
and the tool developer. In this happening, the instructor used the
FeeD4Mi framework, including its catalogues and process, to reflect on:
(a) potential problems that the learners might experience, (b)
indicators based on learners’ trace data provided by the system that
could permit the detection of struggling learners and (c) the feedback
reactions to help such learners overcome their problems. The sessions
took place virtually from December 2020 to May 2021 and lasted 1:30h
each. The final product of this happening was a set of feedback
decisions, including potential learners’ problems, indicators to identify
them and feedback reactions. These decisions served for the redesign
of edX-LIMs to include the selected conditions.

The course enactment: the second happening regarded the enactment of
the under-study MOOC, where we applied the feedback decisions taken
in the previous happening and we gathered data from the course
learners and instructor. The collected data are presented in Section 6.3
and examined the impact of the feedback decisions created with
FeeD4Mi. This happening lasted from September to November 2021.
The post-course reflections: the third happening involved the collection
of the instructor’s and tool developer’s perceptions about their
experience with FeeD4Mi (i.e, manageability and usefulness of the
framework). This happening took place online during the last week of
November 2021.
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Figure 6.3. Screenshot of the FeeD4Mi process during [EV_2].

(Estudiantes no leen la
teoria)

Las actividades evaluables
multiplechoice no son
dificiles pero tienen que
leer material y ver los
videos anteriores, pero si
no ven el material si les
peude costar y resultarles
dificiles.

(Estudiantes no leen la
teoria)

trace data de ver el

material relacionado

Page| 113



6.2.3.Third Evaluation Study [EV_3]

The findings from [EV_2] (see Section 6.4) indicated the need of providing
additional support to MOOC instructors when using FeeD4Mi to avoid its time-
consuming process and to automatise the feedback interventions. Such
findings are aligned with the evidence gathered in [Exp_3] (see Section 3.3.2),
where the MOOC instructors reported the need of technological tools, apart
from conceptual ones, to automatically scale feedback provision in MOOCs.
Consecutively, within the third DBR cycle, we examined how the FeeD4Mi
framework can support MOOC instructors in the design of feedback practices
via e-FeeD4Mi. To do so, we carried out the third evaluation study [EV_3],
having a formative purpose; [EV_3] served for the enhancement of FeeD4Mi
and helped us to refine the e-FeeD4Mi features and functionalities, as proposed
by the participants.

[EV_3] took place within the context of a 3-hour workshop with 11 MOOC
stakeholders (i.e., instructors, researchers, learners). The selection of the
participants followed a convenience sample approach, given the availability of
the stakeholders to participate at the evaluation and their prior experience
with MOOCs (Fraenkel et al., 2012). During the workshop, we divided the
participants into groups of 3 or 4 people, including one facilitator as guide
throughout the evaluation. The workshop consisted of the following sequential
phases:

i.  In the first phase, each group obtained a different MOOC outline with
information about the course context, the type of activities (i.e., quiz or
assignment, collaborative or individual, optional, or compulsory), the
connections among the different course resources (i.e., which video is
related with which activities) and the course duration. Building on such
information, we asked each group to design feedback for potential
struggling learners according to the FeeD4Mi process (i.e., detecting
potential learner problems, associating them with indicators, deciding
feedback interventions). During that phase, the participants were not
supported with the FeeD4Mi catalogues.

ii.  In the second phase, we asked participants to configure their previous
MOOC designs using e-FeeD4Mi. Since e-FeeD4Mi included the
framework catalogues, participants were able to enhance their designs
with additional suggestions or create new feedback designs from
scratch.

iii. In the last phase, participants reflected on their experience with
FeeD4Mi and e-FeeD4Mi and answered a subsequent questionnaire.
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The workshop took place on July 2021, and it was held online, due to
COVID-19 restrictions. We had 6 groups of participants, and each group
received a different course outline and description based on existing MOOCs.
Providing a course outline is one of the study limitations, since the participants
were not familiarised with the provided designs. Apart from the web tool, the
workshop tasks were supported by the Mural application5, that permitted the
synchronous interaction among group members. Figure 6.4 depicts an example
of the feedback designs created in Mural App.
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Figure 6.4. Feedback designs created following the FeeD4Mi process in [EV_3].

15 Mural App (https://www.mural.co/). Last access: August 2022
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6.2.4.Fourth Evaluation Study [EV_4]

The last cycle of this dissertation focused on understanding the extent to which
FeeD4Mi supports instructors to design personalised and timely feedback in
MOOCs (OBJ_2) in a manageable way (OBJ_3). To accomplish such need, we
carried out a summative evaluative study, i.e., [EV_4], with 6 MOOC instructors
from different institutions and with different backgrounds. During [EV_4] we
used the latest version of FeeD4Mi implemented into e-FeeD4Mi. This
subsection briefly presents the last evaluation.

[EV_4] took place virtually from January to February 2022. The evaluation
consisted of an online experimental set up with 6 instructors (one session per
instructor) with experience in MOOC teaching. Each session with each
participant lasted approximately 1:30h and involved the following sequential
happenings:

i.  Prior to feedback design: The first happening consisted of gathering
participants’ profiling information (experience on MOOC teaching).
Additionally, we asked participants to describe the feedback strategies
regularly used at their MOOCs. During this happening participant did
not use the conceptual framework. This approach was expected to help
us understand the extent to which FeeD4Mi can represent the
feedback practices of MOOC instructors without being biased by the
options offered from the framework. The first happening lasted around
15 minutes.

ii.  Feedback design with participants’ own course design: During the
second happening participants were introduced to FeeD4Mi and e-
FeeD4Mi. We asked participants to create feedback interventions
applied to their own MOOC designs using e-FeeD4Mi. The objective of
this happening was to understand the extent to which FeeD4Mi can
satisfy instructors’ needs and to which e-FeeD4Mi can represent the
feedback interventions designed by MOOC instructors. The second
happening lasted one hour and, among others, we employed a “think
aloud protocol”, where we asked the participants to express their
opinions and reflections throughout the experience.

iii.  After the feedback design: The third happening involved a 15-minutes
reflection, during which participants completed two questionnaires
regarding their experience with the framework components, the e-
FeeD4Mi usability (through SUS questionnaire (Brooke, 2013)), and e-
FeeD4Mi potential adoption (through Net Promoter Score (Reichheld,
2003)).
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Figure 6.5 depicts one MOOC instructor interacting with e-FeeD4Mi during
the online evaluation. On the left: the participant is sharing his screen
permitting us to observe his interaction with the framework and the tool. On
the right: the participant is explaining his actions.

@ Eviests grabando la llamada

— Evaluation_Evi (Uol) @

e

Figure 6.5. Screenshot of the [EV_4], during which a MOOC instructor while creating feedback
designs with e-FeeD4Mi.

6.3. Methodology

The following overarching research question directed the evaluative studies:
“How can FeeD4Mi support instructors in the design and provision of
personalised LA-informed feedback in MOOCs?”, which concretizsed the general
question of this dissertation, i.e., “How to support instructors in the design and
provision of personalised LA-informed feedback in MOOCs?”. To better answer
the research question in each evaluative study, we followed the anticipatory
data reduction process (Miles & Huberman, 1994) subdividing the research
question into concrete topics. Figure 6.6 presents the topics under which the
RQ was subdivided, and Figure 6.7 shows the informative questions considered
under each topic and their relationship with #0B]_2 and #0BJ_3 of the current
thesis.
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Evaluation Studies

Topics Description ‘
EV.1 EV_2 EV_3 EV 4
Catalogue The FeeD4Mi ability to represent the instructors'
Completeness decisions regarding the design of feedback X X X
strategies
The added value of the FeeD4Mi catalogues,
Usefulness process, and recommendations in the design of X X X
feedback strategies
The impact of the feedback interventions
Feedback Impact designed using FeeD4Mi to learners and X
instructors
Perceived The manageability of FeeD4Mi, as perceived by
Workload the instructors, according to instructors’ time X
and workload constraints
Perceived Usability The perceived usability of e-FeeD4Mi X

Figure 6.6. Topics addresses by the four evaluation studies.

Specifically, we evaluated FeeD4Mi uncovering the following topics:

Catalogue Completeness: Catalogue completeness refers to the FeeD4Mi
representation of the instructors' decisions during the feedback design.
FeeD4Mi provides three catalogues for learners’ problems, indicators,
and feedback reactions. We deem that the more completed these
catalogues are, the more effective they would be to assist MOOC
instructors with ideas about their feedback decisions.

Usefulness: This topic refers to the FeeD4Mi added value for the design of
feedback strategies. FeeD4Mi consists of three catalogues, a process, and
a set of recommendations with the objective of guiding MOOC instructors
in the design of feedback strategies. Evaluating the usefulness of these
elements, as perceived by the MOOC instructors, will permit us to
understand the extent to which FeeD4Mi supports the design of
instructor-led personalised feedback interventions. According to
Dagnino et al. (2018), instructors’ tend to use tools (either conceptual or
technological) given their usefulness.

Feedback Impact: FeeD4Mi aims at helping instructors in creating
feedback strategies to detect concrete learner cohorts and deliver
targeted interventions accordingly. We consider essential to assess the
effect of these feedback strategies on MOOC learners and MOOC
instructors. In other words, are the feedback strategies successful in
supporting the identification of learners potentially struggling? To what
extent the feedback interventions satisfy the learners’ needs? To what
extent do they satisfy the MOOC instructors’ desire in delivering
personalised feedback?
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»  Perceived Workload: According to Dagnino et al. (2018), the workload
that a tool (either conceptual or technological) adds to instructors’
teaching practices affects its potential adoption. Under the same prism,
we considered it crucial to examine the manageability of FeeD4Mi and e-
FeeD4Mi in terms of time and workload to MOOC instructors.

»  Perceived Usability: The design guidelines (CON_2(d)) proposed to
support the implementation of FeeD4Mi into web tools, led us in the
creation of e-FeeD4Mi. Usability is a factor directly related to the
manageability of the tool and its use and potential adoption by the MOOC
instructors. According to Dagnino et al. (2018), a tool’s usability affects
its potential adoption. Thus, we find it important to evaluate the use of e-
FeeD4Mi in practice and the improvement it may require in digitally
representing and managing instructor-led feedback strategies for
massive contexts. This way we can examine the usefulness of the design
guidelines.

The four evaluative studies followed an interpretive research approach (
Creswell, Shope, Clark, & Green, 2006). To ensure a deeper comprehension of
the FeeD4Mi use into the different cases, we involved a variety of informants
and data gathering techniques (see Figure 6.8). A brief description of each data
gathering technique is provided in Table 1.1 (see Section 1.3). The questions
employed during the evaluative studies (in questionnaires, interviews, wiki
diary etc.) to address the abovementioned topics are displayed in Appendix D.
Informed consent was obtained from participants the study before conducting
each study (see consent form in Appendix D).

1.Q.1.1. To what extent do the FeeD4Mi catalogues cover
the problems, indicators and feedback reactions mentioned
by the participants?

1.Q.2.1. To what extent do the FeeD4Mi catalogues
helped the participants identify new problems,
indicators and feedback reactions?

T
Catalogue
ompleteness

1.Q.2.2. To what extent does the process facilitate the
design of feedback strategies by supporting the e
selection of problems, indicators, feedback ideas? / OBJ_2

1.Q.2.3. To what extent do the recommendations help
the participants to design feedback strategies by - Research

Research T3 al > :
Question of the Feedback providing concrete suggestions? Question of
Evaluation feac oI ﬂ: "

h issertation
Studies 1.Q.3.1. What is the impact of the provided feedback
as perceived by the participants?
T4 OBJ_3
Perceived
Pe,gesived lorkload 1.Q.4.1 To what extent do the participants perceive as
Usability manageable the design of feedback in terms of

workload and time spent?

\ 1.Q.5.1 To what extent is e-FeeD4Mi perceived as

easy to use by the the participants?

Figure 6.7. Informative Questions addressed in this dissertation related to the objectives 2 & 3.
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To ensure the credibility and transferability of the evaluative studies, we
employed the following strategies (Guba, 1981; Twining et al., 2017): (a) data
triangulation collecting data from different informants, different data sources,
and at different time periods of time, (b) investigators triangulation by
involving two or more researchers in the data collection and analysis of the
coding results, (c) member checking of the findings and their interpretation
with the study participants, and (d) provision of thick descriptions of the study
context.

Informants Data Gathering Techniques Evaluation Studies

EV.1 EV.2 EV.3 EV 4

\ Artefacts of designs and notes [Art] \ X X
\% { [ Questionnaires [Quest] \ X X
Learner Log Data [Log] X
Learners
- \ Artefacts of designs and notes [Art] \ X X X X
= [ Questionnaires [Quest] \ X X X
- Recordings [Rec] X X X
Instructors Interviews [Int] \ X X
r Y [ Diary with weekly notes [Diar] ] X
LY
Researchers { \ Observations [Obs] \ X X X

Figure 6.8. Connections among the data gathering techniques and the evaluative studies.

6.4. Results

This section describes the main findings associated to the five topics
mentioned in Figure 6.6.

6.4.1.Results: Catalogue Completeness

Catalogue completeness was evaluated during the four evaluation studies. To
analyse the FeeD4Mi catalogue completeness we studied the extent to which
the FeeD4Mi catalogues could cover the problems, indicators and feedback
reactions mentioned by the participants before being exposed to them. In
practice, we asked instructors about the feedback strategies they regularly
apply at their courses.

Table 6.1 illustrates the percentage of problems supported by the
catalogues in each evaluation. While this numeric information can give us a
general overview of the completeness level of the catalogues, further analysis
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is needed to understand the problems and the associated reasons for those not
supported. This analysis is presented below under each evaluative study.

Table 6.1. Catalogue completeness during the evaluative studies with the percentages of the aspects
covered by FeeD4Mi and the total number (i.e., N) of the reported aspects by the participants.

Evaluative Participants Learner N Problem N Feedback N
Studies Problems Indicators Reactions
[EV_1] 3 55.5% 9 73.6% 18 - -
[EV_2] 2 50% 2 77.7% 9 100% 2
[EV_3] 11 55.5% 36 67.4% 43 61.9% 21
[EV_4] 6 80% 5 100% 3 83.3% 6

Evaluative Study 1 [EV_1]

As stated above, [EV_1] evaluated a first version of FeeD4Mi assessing the
completeness of the learners’ problems and indicators. During this study, the
three instructors reported a total number of 9 potential learners’ problems.
The instructors from Case#A (i.e., EU-Russia relations MOOC) focused more on
content-related problems (e.g., activity difficulty, challenges on academical
writing in assignments), and lack of communication skills. The instructor from
Case#B (i.e., Programming MOOC) focused more on problems related to the
peer interaction that might occur in discussion forums and peer assessment
issues. After analysing such problems, we found that FeeD4Mi already included
5 of those. However, the following problems were not covered by FeeD4Mi:
learners’ familiarity with the course platform, learners’ different backgrounds
(associated to course contents, quizzes, and assignments), and lack of proper
interaction among peers.

Regarding the indicators, participants identified 18 indicators as hints
alerting of a possible learners’ problem. FeeD4Mi considered 14 of them, while
4 were new. The non-included aspects are related to features that require
content analysis for their interpretation, such as the analysis of the learners’
submitted work or post-course questionnaire analysis and some specific
indicators such as posts of participants in wrong threads of forums.

Evaluative Study 2 [EV_2]

[EV_2] evaluated the first complete version of FeeD4Mi assessing the
completeness of all the catalogues. During the course design, and following the
FeeD4Mi process, the two participants anticipated two learners’ problems as
probable to happen, i.e, “lack of previous knowledge” and “learners missing
resources of their learning path”. FeeD4Mi included the former and did not
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include the latter one, which was related to the self-paced nature of the MOOC
and was considered beforehand.

Attending to the indicators, [EV_2] participants reported 9 indicators that
could possibly alert them about the selected learners’ problems (e.g., activity
scores, forum entries/replies). Out of such indicators, only 2 were not included
in the framework (22.22%) and regarded course particular resources, i.e, a
survey that the learners had to fill out at the middle of the course to gather
their insights up to that point and some platform notifications. With respect to
feedback reactions catalogue, participants reflected on two possible ways of
supporting learners’, i.e., sending predefined motivational messages and
providing more attempts to course activities. Both aspects were supported by
the FeeD4Mi catalogues (see Table 5.3).

Evaluative Study 3 [EV_3]

During [EV_3], participants reported 36 potential learner problems that
may require specific attention based on the given MOOC scenarios. FeeD4Mi
supported 20 out of 36 problems (55.5%), mainly related to content
understanding, peer collaboration and feedback issues. 6 of these 20 problems,
one about content-related issues and the rest of them about collaboration
aspects, showed that FeeD4Mi categories required a more detailed description
to be more accurate. For instance, while FeeD4Mi includes a general category
on “peer collaboration” problems, it lacked more concrete issues under such
category, such as “the unequal contribution on group assignments” [Art] or “the
fair evaluation of peer assignments” [Art]. The framework lacked 16 reported
problems, many of which were related with the LD of the particular case
(n=10). For example, participants reported issues regarding “the design of only
mandatory assignments which may decrease the course interest” [Art].
Therefore, these 10 issues regarded a different type of problem than the ones
FeeD4Mi already included. It is worth to mentioned that, in the step of
reflecting on learners’ problems, some participants proposed several aspects
(n=8) that we did not consider them as problems, since they regarded
indicator ideas or general comments. Probably these proposals occurred due to
participants misconceptions, fact that a facilitator observed, i.e., “I noticed some
misinterpretations or misconceptions between participants’ statements” [Obs].
These misinterpretations suggested the need of additional guidance and
explanations when using the FeeD4Mi catalogues.

Participants stated 43 indicators, with 29 of them to be supported by
FeeD4Mi. Examples of such indicators regarded activity scores, forum
interaction (i.e., entries and replies) or learners’ clickstream activity. FeeD4Mi
did not include 10 indicators, e.g., “number of learners at a concrete checkpoint

Page| 122



set by instructor”, and “number of off-topic words in forum posts” [Art]. From the
rest of the indicators (n=4), 2 were not precise enough (e.g., “the students’ LA
activity), and 2 were not measurable by FeeD4Mi (e.g., “students care too much
about the results of peer assessment” [Art]).

Participants proposed 21 reactions to support struggling learners under
the abovementioned problems. FeeD4Mi confirmed 13 of them, such as
improving peer assessment via “rubrics on how to access”, offering good
practices and clear explanations related with course actions, e.g., “provide
examples of good reflections [Art] and applying gamification via leaderboards
and badges. Participants reported 8 additional interventions, not supported by
FeeD4Mi. Five (5) of them were related with the group formation and peer
evaluations, such as “some LA-based feedback about peers”, “evaluation of peer
members” [Art]. Other proposals regarded “breaking tasks in smaller steps” and
“instructors can start threads in forums to boost the interaction among group

members” [Art].

Evaluative Study 4 [EV_4]

In [EV_4] we measured the catalogue completeness by: a) gathering the
actual practices that the MOOC instructors followed to detect struggling
learners and to provide support [Int] and b) asking them questions after
concretizing their feedback strategies using e-FeeD4Mi [Int].

Before using the tool, all participants (N=6) mentioned they mainly
encounter content-related and technical issues at their courses, being self-
reported in discussion forums by the learners. Apart from content related and
technical issues, other learners’ problems were related to collaboration among
peers and the request of additional activities to practice, due to the lack of their
background knowledge. The above problems were all supported by FeeD4Mi.
The only issue not covered by FeeD4Mi was the learners’ issue with course
payment to obtain their certificate. According to the evidence gathered, only
one out of the 6 participants used to reflect on potential problems that might
occur in the course to prepare feedback and 4 out of them tended to provide
feedback on-demand without prior any reflection (see Table 6.2- a). One
participant stated that during the course run-time they do not attend at all
their learners (see Table 6.2-b).

Regarding the indicators they used to apply to detect struggling learners,
participants noted 3 indicators covered by FeeD4Mi i.e., posts in forums,
emails, and learners’ interactions in chat activities. While all the participants
mentioned that the platform provided them with dashboards to follow learner
progress, 5 out of 6 did not check the dashboards at all either due to the
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massive number of participants associated with their lack of time or because
the visualised information is not meaningful enough (see Table 6.2- c, d, e).
Only one participant tended to check learners’ log data related to a chat peer-
activity, but it was mainly for research purposes.

Finally, instructors mentioned 6 common feedback reactions, out of which
5 are covered by FeeD4Mi, i.e., hints, additional material, platform
announcements, replies in forums by experts, automated feedback in multiple
choice quizzes, and manual feedback in assignments. The aspect not fully
covered regarded the provision of hints after each answer to a quiz test.
FeeD4Mi catalogue foresees the provision of hints to learners, but e-FeeD4Mi
supports hints in a general level and not per answer to a multiple-choice quiz,
for instance. Our perceptions about high FeeD4Mi completeness were
confirmed as well from participants positive reactions when using the tool.
Table 6.2 (see excerpts f, g, h) presents the indicative excerpts of evidence.

Table 6.2. Excerpts of evidence associated with catalogue completeness in [EV_4].

Category Labels Excerpts of evidence
Problems [Int] a.  “Ido not reflect on anything in advance, but I have gathered
and provide some notes for further support”’
[Int] b. “We provide automated feedback through the closed-ended

exercises. There is only one open-ended assignment to reduce
the need of interaction”

Indicators [Int] c. “I have a dashboard, but they are so many learners that |
cannot follow all of them and their progress there”
[Int] d. “We have a dashboard, and we can see what learners are

doing, but the data are aggregated. So, we do not check it,
because they are not informative”

[Int] e. “There is a dashboard but is not sufficient because the
granularity level of the data is not the optimum. We have to
ask the platform to provide us the rest of the data, but this is
something we could not follow in real time and not with the
granularity that we wanted”

Completeness [Rec] f.  “The categories were very clear, and 1 find them very
[Rec] complete”
[Rec] g.  “All the options I wanted they were there”
h.  “In my use I used e-FeeD4Mi having all the possible learner

problems in my mind, and I tried to translate it into the
system. The catalogues had everything I needed”

6.4.2.Results: FeeD4Mi Usefulness (Catalogues, Process,
Recommendations)

To analyse the FeeD4Mi usefulness we studied the extent to which:

a. the FeeD4Mi catalogues helped the users to identify new problems,
indicators, and feedback reactions
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b. the FeeD4Mi process facilitated the design of feedback strategies by
supporting the selection of problems, indicators, and feedback reactions,

c. the FeeD4Mi recommendations facilitated the users in the design of
feedback strategies by providing concrete suggestions.

Catalogue Usefulness

[EV_1], [EV_2] and [EV_4] served for the evaluation of the catalogue usefulness.
One way to examine the catalogue usefulness regarded the additional aspects
that participants considered after being exposed to the FeeD4Mi catalogues.
Table 6.3 presents the FeeD4Mi problems selected per evaluation study with
the use of the problem catalogues. According to the findings, the most common
problems reported in the three evaluative studies were the content
understanding and previous background issues, the feedback related issues
and the regulation-related issues.

Table 6.3. Learner Problems retrieved by FeeD4Mi during the three evaluation studies.
Learner Problems [EV_1] [EV_2] [EV_4]

Regulation Issues X X X
Feedback Issues (i.e., lack of useful or X X
instant feedback)

Content Understanding
Previous Background Issues
Peer/ Collaboration Problems
Technical and Platform Issues
Community Building X
Learning Design (i.e., Critical points

that need to be fulfilled)

Community Building X

>
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Apart from the additional problems emerged with FeeD4Mi, participants
expressed their doubts in examining some of the problems. For instance, in
[EV_1] the MOOC instructor highlighted the difficulty and/or unawareness of
how to deal with the following learners’ problems:

e Participants referring to the problem of absent/non active members:

“It is an interesting problem at least to know why people left the course.
But it is difficult to be addressed since there may be learners who have
problems or others who are not interested” [Rec].

e Participants referring to content-understanding issues. “This is a typical
discussion in the forum, they will go and say: He said that. what does he
mean? It is an interesting problem but a hard one, since it is a production
line, of course, as you understand, it’s very difficult for me as instructor to
go back and adapt some of the material” [Rec].
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Similarly, in [EV_2] the MOOC instructor decided to focus only on two
learners’ problems from all the learners’ problems found as interesting to
intervene, given her course design and platform technological constraints.
Specifically, “We don't have time to implement this, because we have to expand
the dashboard in a way that needs a lot of time” [Rec], “We cannot add an
additional thread to forums and cover such problem, due to how the course is
organised right now and that such a change implies the participation of many
people involved in the design of the course” [Rec].

In each of the studies, participants selected several indicators as
potentially useful to identify the previously named problems. Table 6.4
presents the indicators that are associated with the four jointly reported
problems in the three studies. Participants pointed out indicators mostly
related with posts (or lack of answers) in discussion forums, visits to the
content pages and activity scores under concrete thresholds.

Table 6.4. Indicators retrieved by FeeD4Mi during the three evaluation studies associated with
learners’ problems.

Problems Indicators [EV_1] [EV_2] [EV_4]
Time spent in a course resource X X
Content Lack of Self-
Understanding Regulation
&
Content
Understanding
More attempts in a quiz X X
Background Background
Knowledge Knowledge
Submission delays X X
Lack of self- Lack of Self-
regulation Regulation
&
Content
Understanding
Activity not submitted before a X
date Lack of self-
regulation
Video features (pause/forward) X
Content
Understanding
Visits at a course resource X X X
more/less than... Content Lack of Self- Content
Understanding Regulation Understanding
& &
Background Background
Knowledge Knowledge
Activity Scores under a threshold X X X
Background Lack of Self- Content
Knowledge Regulation Understanding
& &
Background Background
Knowledge Knowledge
No visit of a course resource X X
Lack of Self- Lack of Self-
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Regulation Regulation

&
Background
Knowledge
Post in forums without answer X X X
after a period of x days Feedback Feedback Feedback
Private message/platform X X
notification to instructor Content Feedback
Understanding &
Lack of Self-
Regulation
&
Content
Understanding
&
Background
Knowledge
Post with a concrete string X X X
Applicable for all Applicable for all Applicable for all
problems problems problems

The evidence gathered indicates that the FeeD4Mi catalogue of indicators
served for instructors to describe potential struggling behaviours. As expected,
one indicator could serve for identifying various learners’ problem.
Characteristic is the case of ‘private message or platform notification sent
addressing the course instructor’ that in [EV_4] participants considered it as the
most frequently applied indicator for all learners’ problems. This finding shows
that further attention is needed to the ways of managing self-reported learners’
problems. Under the same prism, two instructors perceived positively the
option of e-FeeD4Mi for ‘self-monitoring indicators’, with the creation of
specific threads under which learners can report their problems. Concretely, “I
find this option interesting. During the course enactment it could help me
manage better the problems that learners tend to self-report, because receiving a
lot of private emails or messages is chaotic” [Rec].

In [EV_1] and [EV_2], the participants expressed a difficulty on reflecting
by themselves on LA-based indicators that connected with potential problems,
i.e,, “I feel we are not very creative with our indicators” [Rec]. However, after the
use of the FeeD4Mi catalogue, participants eventually selected various
indicators to build their feedback strategies, a fact that implies FeeD4Mi
usefulness. During [EV_1] the instructors noted that, while some indicators
may not be meaningful enough alone (e.g., time spent in the course), their
combination with other indicators could reveal a potential problem, i.e., “It
might be a hint of course but it wouldn’t necessarily mean that it wouldn’t be the
main one. Maybe if all these factors come together, I would say: “Okay, yeah,
something happens” [Rec]. Additionally, in [EV_2] instructors considered that
the problem of ‘lack of feedback’ is not detectable, i.e., “It is a problem that you
know it exists a priori, I do not know how we can spot it”. Nevertheless, after
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using the FeeD4Mi catalogue of indicators, participants found that the option of
“no replies at forum posts after a x-days period” could alert them about such
problem.

It seems interesting to highlight that in [EV_1], participants acknowledged
that although they would like to pay attention to all indicators selected, they
are limited, due to their personal high workload and the lack of support with
the course, i.e., “It’s just now it’s like two of us who deal with all this, because
otherwise it will be very difficult. You know ideally sure you should have people
keep an eye on all these indicators and move on. But at the moment we can’t do
it” [Rec]. This finding was one of the reasons that led to the development of the
FeeD4Mi design guidelines (#CON_2(d)), thus helping instructors in the design
of feedback strategies with the help of a web tool.

Regarding the feedback reactions catalogue, we studied its usefulness in
[EV_2] and [EV_4]. Table 6.5 presents the selected feedback reactions in these
two studies. During [EV_4] we observed that instructors, despite the different
options suggested, at first, they were inclined to the solutions that were more
familiar with, i.e., to send personalised messages to learners to address the
problems.

Table 6.5. Feedback reactions retrieved by FeeD4Mi during the two evaluation studies.

Feedback Reactions [EV_2] [EV_4]
Gamification X X
Feedback Background
Knowledge
&
Content
Understanding
LD changes (e.g., special threads in discussion forums) X X
Background Background
Knowledge Knowledge
Mentoring-Connect with Peers X X
Content Content
Understanding Understanding
Provision of additional material X X
Background Background
Knowledge Knowledge
&
Content
Understanding
Revisit course material X X
Lack of Self- Lack of Self-
Regulation Regulation
Norm referenced information X
Lack of Self-
Regulation
Information about the actual progress vs the estimated X
progress Lack of Self-
Regulation
Online Tutoring X
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Content
Understanding
Positive/Negative Exemplars X
Background
Knowledge
&
Feedback

Hints/Cues X
Background
Knowledge
&
Feedback
Predefined motivational message X X
Lack of Self- Lack of Self-
Regulation Regulation
& &
Background Content
Knowledge Understanding

Participants’ answers at questionnaires and researchers’ observations
complemented the evidence gathered. Concretely, in [EV_3] and [EV_4]
participants highlighted the benefits of FeeD4Mi catalogues both for novice
and experienced instructors (see Table 6.6- a, c, d, e, f), and its potential in
learners’ engagement (see Table 6.6- b). Additionally, in [EV_4] we observed
that, 5 participants (out of 6) were interested in the FeeD4Mi catalogues and
asked to design further feedback strategies with more problems and indicators
than the maximum number we asked due to the limited time we had (see Table
6.6- g, h). Moreover, 2 participants reflecting on the catalogues of learner
problems and feedback reactions created feedback strategies for positive
reinforcement. Concretely, the instructors selected the problem of “Critical
points/Milestones in LD) (see Table 5.1) and decided to send motivational
messages to learners that showed a concrete video or passed a concrete
activity (see Table 6.6-i).

Table 6.6. Excerpts related with the usefulness of the FeeD4Mi catalogues.

Study Labels Excerpts of evidence

[EV_3] [Quest] a. “I am new to the field, so everything is new for me. I have not thought
in detail about these problems before”
[Quest] b.  “The use of a predefined feedback aspects opens up some new ways to
increase the engagement of learners in the MOOCs.”
[Quest] c. “The different options regarding the rules allowed me to identify
conditions I never thought about before”

[EV_4] [Int] d. “I found the catalogues very understandable, and they provided me
with many ideas.”
[Int] e. “The FeeD4Mi catalogues are interesting. Also, 1 think the more

inexperienced you are the more useful, the more it helps. Or they are
useful if someone wants to learn from the system, not only an
inexperienced person but also an experienced one”

[Int] f.  “Sometimes I was surprised with some options, such as gamification,
but yes I found interesting feedback options 1 had not thought as
feedback before”
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[Obs] g.  “When he found the 5 problems he asked if it is “enough” with the task,
but later he saw the “community building” category and he asked us if
he can add more problems because they are relevant. It seems that the
catalogue made him reflect further”

[Obs] h.  “While configuring indicators, the participant says that she has
noticed a new problem seeing the catalogues of indicators (ie,
Learning Path Issues). She asked if she could add an additional
problem now. We replied positively, she configures it, and she returns
to the previous page by herself’

[Rec] i.  Seeing now the feedback reactions, I would like to select from the
previous problem list, the case of “when a learner passes this
milestone” to give positive feedback to the learners who watched the
video of Module 2 because it is crucial for the activities and the rest of
the modules”. Can I do it?

The above positive findings agree with participants rates in [EV_3] at the
five-Likert scale statement: “FeeD4Mi suggested me feedback aspects (problems,
indicators, reactions) that I did not consider before and which could be useful in
my feedback design”. In general, the catalogue suggestions were considered as
useful for most participants (Med = 4 out of 5, IQR = 1.5). Additionally, we
further investigated the extent to which participants’ MOOC previous
experience affects their perceptions. We calculated the Spearman’s order-rank
coefficient, selected due to the ordinal and non-numerical possible answers
regarding the previous experience of participants (1-2 courses, 3-4 courses, 5+
courses). Results revealed a significant negative strong correlation (p=-0.896,
p-value<0.001) between the catalogue usefulness and the experience as MOOC
instructor. That is, the more experienced the participant was, the less useful
the FeeD4Mi catalogue was.

Apart from the benefits, participants pointed out emerging difficulties
accompanying the catalogue usefulness. More specifically, the reflection on the
indicators seemed the most complex task that required further time during
[EV_1] (see Table 6.7- a, b) and assistance in their interpretation in [EV_4] (see
Table 6.7- c, d). This result points out the need to support more carefully the
definition of indicators during the feedback design process.

Table 6.7. Excerpts of evidence related with catalogue limitations.
Study Labels Excerpts of evidence

[EV_1] [Rec] a. "I feel we are not very creative with our indicators”
[Obs] b.  “The phase of indicators identification was more difficult for them
[the participants] to proceed than the phase of the problems who
run more smoothly”

[EV_4] [Int] c. “Sometimes it was not clear who takes the actions in indicators,
learners or instructors? It was a bit difficult sometimes to
understand the available selection and interpret. Yet, I feel after 1-
2 time I would be able to interpret them better.”
[Int] d. “The same at the beginning to understand the indicators it cost me
a bit, but then I handled it well”
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Process Usefulness

We evaluated the process usefulness during the four evaluation studies.
[EV_1] included a set of sequential tasks involving the first four FeeD4Mi
dimensions (i.e., Learning Design, Learner Problem, Problem Indicators,
Feedback Rules), that regarded a preliminary version of the FeeD4Mi process
at the time. This study provided initial evidence about the added value and the
challenges that might accompany such process, and the following three studies
helped us to examine its application in different contexts and improve it.

The obtained data throughout the four DBR cycles showed that the
FeeD4Mi process guided the participants during the design of the feedback
strategies. Specifically, the following points emerged from the four evaluative
studies related to the process usefulness:
o the reflection on aspects related to feedback in [EV_1] and [EV_3] (see
Table 6.8- ¢, h)

e the concretization of the course design in [EV_2] and [EV_4] (see Table
6.8-d, k)

e the added value for novice instructors in [EV_1] and [EV_2] (see Table
6.8-b, ¢, f)

e the structure of the process in [EV_3] and [EV_4] (see Table 6.8- g, i, j)

Participants’ positive perceptions about the FeeD4Mi process was further
triangulated through researchers’ observations (see Table 6.8- a) and through
the high rates on the statements applied in [EV_3]: “The process followed was
helpful to design relevant feedback strategies” (Med = 4 out of 5, IQR = 0.5) and
“The process followed was relevant/logical for the design of feedback
interventions” (Med = 4 out of 5, IQR = 0).

Table 6.8. Excerpts related with the FeeD4Mi process as examined during the evaluation studies.
Study Labels Excerpts of evidence

[EV_1] [Obs] a.  “The participants are interested in the result of the artefact with the
post-its, they wanted to keep notes of what we have said and asked
for photos to have”

[Rec] b.  “Thank you, I was checking the post-its now and I realize that
something that it was completely unknown to me, now it is more
familiar. I had not realized how demanding is the work that needs
to be done”

[Rec] c. "I think it was useful to reflect on the things that we should maybe
pay attention to. [.]l think that for future planning, it’s also
relevant”.

[EV_2] [Quest] d. “Now I have everything a little clearer about the course and
learners’ possible problems”

[Quest] e. “We have gone very well reeling off my course and all these tasks
helped us see things of my course that perhaps we did not know, as
it happened with the Tool Developer”

[Int] f.  “The process did not just give me ideas, but it guided me on what to
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look at and what to reflect on. Especially for me, the lack of
knowledge on such aspects about feedback was very helpful”

[EV_3] [Quest] g “It's a simple but well-designed process since every step depends on
the previous one”

[Quest] “It forces you to reflect on the feedback process”

[Quest] i.  “The process of identifying indicators for the problem at hand and
then selecting proper reactions seems promising for providing more
authentic feedback”

[EV_4] [Int] j.  “Idefinitely liked the flow, because it structured what you are doing
and made a lot of sense to me how we got started with the
annotations, later identifying problems etc. I found it super helpful.”

[Int] k. “To tell you the truth, what I found extremely useful in the process is
the annotations part, and I would like to have this step for the entire
design of the MOOC not only for feedback. I liked that the tool asks
me and gives me options about my course LD, thus I would like to
have it in general as a guide and be able to add the learning
objectives and goals of the course, such as to include the Bloom
taxonomy goals”

=3

Apart from the benefits, the long duration of the process and the order of
the dimensions seemed to challenge some participants during the studies. In
[EV_1] and [EV_2] the process duration seemed exhausting for the participants.
In [EV_1] the preliminary version of the FeeD4Mi process lasted 1:30h and the
participants wanted to quickly finish the session (see Table 6.9- a). Similarly, in
[EV_2], where the process lasted 7:30h, since we applied the complete version
of it in an authentic context, participants mentioned it is lengthy enough for
applying it to every course (see Table 6.9- b). However, after the course
enactment acknowledged the added value of the process despite its long
duration (see Table 6.9- c). Furthermore, in [EV_4] one participant expressed
her doubts about the more intuitive order of the process dimensions, doubting
if the phase of reflecting on course LD (first process step) should go before or
after the reflection on learner problems (second process step) (see Table 6.9-
d).

Table 6.9. Excerpts of evidence related to the difficulties faced during the evaluation studies.
Study Labels Excerpts of evidence

[EV_1] [Obs]

]

“The participants are in a hurry of finishing the task of indicators,

they look tired”

[EV_2] [Int] b.  “The only thing I would like to change for a second round of using
FeeD4Mi regards the timing on the co-design sessions. I do not know
how it can be less because everything was useful, but it was very time-
consuming”

[Quest] c.  “The process lasts a lot, but it cannot be done faster. It helped us
reflect on problems, fit indicators, and concretize things”

[EV_4] [Rec] d. ‘I find the process useful because you reflect on your own course. Yet,

I doubt if it should go at the beginning or as a second step after the

detection of the problems, so I don't know if this reflection is better

done as a second step or at the beginning of everything”
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Recommendations Usefulness

The provision of recommendations emerged from the findings gathered in
[EV_1] and [EV_3] as a means of supporting instructors in connecting LA
indicators with learner problems and feedback reactions. Specifically, during
[EV_1] we observed the difficulty of MOOC instructors to reflect on LA
indicators (see Table 6.7- a, b). Similarly, in [EV_3], we observed participants
difficulty to translate some problems to indicators so the course instructor can
be alerted, i.e., “We had some problems understanding how to express with
indicators the problem of “not having enough reviews for the peer-review in a
certain period of time”. We managed to do it in the end (I think), but it was not
that intuitive” [Obs]. [EV_4] helped us to study the usefulness of the FeeD4Mi
recommendations through researchers’ observations and participants’
reflections after the experience with e-FeeD4Mi.

[EV_4] participants preferred to follow often the recommendations
provided. According to the evidence gathered, the 89.48% of the selected
indicators and the 63.16% of the selected feedback reactions, per learner
problem, arose from the FeeD4Mi recommendations. Participants’ comments
and researchers’ observations support such finding. 5 out of 6 participants
stated that the provision of recommendations facilitated them with ideas and
suggestions to design feedback strategies more adequately (see Table 6.10- a,
b). Likewise, the researcher observed the positive perception of a participant
while consulting the recommendation list (see Table 6.10- c).

Apart from the positive experience, three participants proposed ideas for
enhancing the recommendation sections and the operability of the tool (see
Table 6.10- d, e, f). For instance, two participants proposed the use of
predefined feedback strategies (i.e., pre-defined if/then rules with indicators
and reactions under specific problems) that participants could pick directly
and further fine-tune.

Table 6.10. Excerpts of evidence related to recommendations’ usefulness in [EV_4].

Category Labels  Excerpts of evidence
Positive [Int] a.  “In most cases I found the recommendations informative. I had
Comments the feeling I was able to select the best options due to
recommendations. I had the best solutions”
[Int] b.  “Ifyou have noticed, I found the recommendations ultra-useful, I

have followed them because they gave me the best option. Having
default options has been very useful”

[Obs] C. “Theinstructor just commented out-loud that “The
recommendations are very useful”, and she says that she finds it
difficult in general to think about the most adequate feedback
reactions for each problem, so she follows the recommendations!”
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Future [Int] d. “I would still like to be able to click directly on the
Suggestions recommendations and then fine-tuned them”

[Int] e. “It would help me to have a set of predefined indicators, such as
the performance indicators that can be applied to all courses.
Then the user could directly fine-tune these predetermined sets of
indicators”

“I think you should not go beyond 7 suggestions of
recommendations, because they are the maximum that a user
can have in mind”

[Rec] £

6.4.3.Results: Feedback Impact on Instructors and
Learners

The application of the framework into an authentic MOOC context in [EV_2]
permitted us to examine the impact of the feedback interventions to learners
and instructors.

To begin with, during [EV_2] the instructor created automated and semi-
automated feedback strategies for two possible learner problems, i.e., a) lack of
previous background knowledge/ activities too difficult, and b) lack of self-
regulation. These strategies were implemented in the LA tool edX-LIMS+, to
automatize the detection of struggling learners and the delivery of the
feedback. During the course enactment, 530 learners were identified as
experiencing one of the two problems, with 436 identified as facing self-
regulation problems and 94 difficulty difficulties, due to their background.
From these learners, 31 interacted with the edX-LIMS+1¢ message section and
25 of them (80.64%) confirmed experiencing the associated problem. Table
6.11 presents excerpts of evidence of learners reporting further about the
challenges they face (see Table 6.11- a, b). Two learners also highlighted
positively the interest they received from the instructor (see Table 6.11- c).

Table 6.11. Excerpts related with the impact of the feedback strategies.
Study Labels Excerpts of evidence

[EV_2] [Quest] a. “Itis complicated for me to follow the course correctly, thus several
times I missed some tasks”
[Quest] b.  “The content videos did not help me a lot”
[Quest] c.  “Iam now organising my time to dedicate myself better to the course,
thank you for your support!”

The learners identified under one of the two selected problems received a
predefined automated personalised feedback intervention. Additionally, the
instructor provided further manual feedback, ranging from motivational

16 EdX-LIMS+ is the LA tool that supported the implementation of the feedback strategies designed with
FeeD4Mi in [EV_2].
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emails to restarting some assignments, for the learners who were more
dedicated and closer to finish the course. According to the instructor, thanks to
the combination of these two practices (i.e, the automated personalised
feedback and the manual intervention) “most of these learners returned to the
course actively [...]” and “the vast majority finished satisfactorily the course”
[Diary].

The above information permitted us to understand the impact of the
feedback interventions to learners created thanks to FeeD4Mi. Moreover, the
evidence gathered from the instructor’s weekly diary [Diary], and the post-
course interview [Int] revealed how the instructor perceived the created
FeeD4Mi if-then rules that were visualised in the updated edX-LIMs+. The
instructor self-reported that “the information about the detected learners is
very interesting” [Diary] and “every time I spend more time, but it is well spent
because every time I review the progress of more learners and thus, I can know
when to intervene more appropriately” [Diary]. Such findings were triangulated
with the instructor’s and the tool developer’s comments during a set of post-
course interviews conducted with each of them. Table 6.12 provides excerpts
of evidence confirming the instructor’s positive attitude on the shaped
feedback interventions and the support that FeeD4Mi offered. In summary, the
instructor and the tool developer seemed satisfied with the selected feedback
strategies and the flexibility they offered to instructor with the re-design of the
LA dashboard (see Table 6.12-a, c). Additionally, she stated that she considered
successful the decisions taken and she would repeat the same problems-
indicators-reactions (see Table 6.12-b).

Table 6.12. Excerpts of evidence regarding the impact of FeeD4Mi framework to MOOC instructor.
Informants Excerpts of evidence

Instructor a. “The dashboard before was very basic, and now it has been enriched a
lot with the information of the feedback decisions. Being able to see the
activity of the detected learners based on the FeeD4Mi decisions and
metrics selected helped me a lot to shape a more targeted intervention
for them”

Instructor b.  “We could not apply all the problems we wanted initially, but to be
honest I think that the two problems we focused on were successful
because I could address concrete learners, improve their learning
experience, and keep them in the course. This is what I wanted to do. |
would choose the same conditions again, if 1 would repeat the

Tool Developer experience. ”

c.  “I believe that apart from helping the learners, the rule-based conditions
helped the instructors even more. They helped her to realize what
happened with her learners. The learners received more concrete info
about their actions. The instructor could filter the learners and check
whom to help, who is interested in receiving support”
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6.4.4.Results: Perceived Workload

Perceived workload refers to the extent to which MOOC instructors recognized
the design and implementation of feedback strategies using FeeD4Mi as
manageable in terms of workload and time spent. [EV_1], [EV_2] and [EV_4]
permitted us to evaluate the perceived workload of the FeeD4Mi use that was
mainly associated with the duration of the FeeD4Mi process.

Briefly, as stated in Subsection Process Usefulness, during [EV_1] and
[EV_2] instructors reported the lengthy character of the FeeD4Mi process,
especially, using paper-based materials. In [EV_1], due to the long duration of
the process, the instructors were not focused enough on the last tasks of
FeeD4Mi process and wanted to quickly finish the session (see Table 6.9- a,
Subsection Process Usefulness). Similarly, in [EV_2] participants mentioned that
they would like to avoid repeating the duration of the process as it is, since
they perceived it as time consuming. Nevertheless, after the course enactment
the participants acknowledged the process benefits despite its duration (see
Table 6.9- ¢, Subsection Process Usefulness).

Building on the abovementioned limitations, we implemented the paper-
based version of FeeD4Mi into a web tool to automatise the process and reduce
its long duration to a more manageable one. Table 6.13 presents a synthesis of
the time spent during each phase of the FeeD4Mi process as recorded in our
three evaluation studies. Briefly, the evidence gathered shows that within
approximately 50 minutes of using e-FeeD4Mi the instructors were able to
design at least three feedback strategies including the selection of problems,
indicators, and reactions. Comparing to the paper-based version of the
framework, in [EV_1] and [EV_2] the instructors devoted more than 1:30
minimum for the design of the feedback strategies.

Table 6.13. Time spent during each FeeD4Mi phase of the process in the evaluation studies.

Studies Annotations in Reflection Identification of Selection of
Learning on Learner Problem Feedback
Design Problems Indicators Reactions
[EV_1] =30 minutes =20 minutes =40 minutes -
[EV_2] =40 minutes =1:30 hour =3:30 hours =1:30 hour
[EV_4] =10 minutes =10 minutes =20 minutes =10 minutes

The self-reported comments of the instructor in [EV_2] confirmed that
while the process was long, still she was satisfied with the framework’s results
(see Table 6.14- a). In [EV_4], on the other hand, participants noted their
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satisfaction with the time spent with the tool for the first time, thinking that in
the future its use would be even more smoothly (see Table 6.14- b, c).
Additionally, we observed that in two cases, while the participants could finish
their tasks earlier, they preferred to continue exploring the tool (see Table
6.14-d).

Table 6.14. Excerpts of evidence related with the perceived workload.
Study Labels Excerpts of evidence

[EV_2] [Rec] a.  “The process lasts a lot, but it cannot be done faster. It helped us reflect
on problems, fit indicators, and concretize things”

[EV_4] [Int] b.  “I think I have spent almost 40 minutes and it’s the first time using the
tool. I think I would devote such time during my course design”
[Int] c. ‘I found that there is a learning curve the first time you use the tool, at

least for me. So, I felt I spent more time in indicators, because cognitively
I had to proceed them, but designing each following problem was easier
than the previous one. I think if I use the tool two more times everything
will be straight-forward and faster”

[Obs] d. “It seems that the participant has already understood the tool better
and even continues adding several reactions and several indicators for
the same problem, although he could move to the next one to finish
earlier! We informed him that he can finish his designs and the task, if
he wants because everything is completed, and this is NOT the case... it
seems that he is not tired and asks to use the tool more. He is enjoying
exploring the different actions of the different resources”

6.4.5.Results: Perceived Usability

Perceived usability examines the extent to which e-FeeD4Mi was perceived as
easy to use by the participants in [EV_3] and [EV_4]. In particular, [EV_3]
served for a formative evaluation of testing and enhancing the first version of
e-FeeD4Mi. The obtained results served to improve the tool, which was
evaluated in [EV_4]. During both studies, the participants’ comments and
scores in questionnaire items illuminated the experience with e-FeeD4Mi.

To measure usability in [EV_4] we employed the the validated instrument
System Usability Scale (SUS)17 (Brooke, 2013). To permit the interpretation and
comparison of the results with other evaluation studies, normally the SUS
scores are translated to percentile ranks and letter-grades. In our case, the
average SUS score obtained in [EV_4] was 78,33 (with minimum rate 55 and
maximum rate 92,5) and which, according to the scale defined by Bangor,
Kortum, & Miller (2008) corresponds to a rate B+ and represents a good level
of usability.

17 SUS is a standardized questionnaire that requires a minimum of 5 participants and its final score is
calculated according to the following equation: SUS = 2:5(20 + SUM (SUS01; SUS03; SUS05; SUS07; SUS09) —
SUM (SUS02; SUS04; SUS06; SUS08; SUS10)).
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To complement our findings, we gathered the participants’ insights related
to the usability of e-FeeD4Mi during the two studies. According to the findings,
participants found e-FeeD4Mi helpful for the design of feedback interventions
and for guiding the instructor practices (see Table 6.15- a, b, d, g). Additionally,
participants stressed the importance on the automatisation it offers when
designing and delivering feedback considering the MOOC platform (see Table
6.15- e, f). Finally, one participant highlighted positively the tool interface and
its ease of use (see Table 6.15- c).

Table 6.15. Excerpts of evidence regarding the usability of e-FeeD4Mi to MOOC instructors

Study Labels Excerpts of evidence

[EV_3] [Quest] “This tool is effective in MOOC practice”
“It will be an efficient way to summarize my actions as a teacher”
“It is built intuitively, has nice interface and it is easy to use”

“I find interesting the whole idea of having a feedback design tool”
“What I liked the most regards the connection of platform indicators
with the tool (e.g., whether or not a students completed an assignment
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[Rec] f. ‘I find very useful the automation of commonly used feedback”

[Int] g. ‘I also liked the visualisation of the flow with boxes because they
reminded me where I am at all times, what I have to do next and what |
did before”

Additionally, we used the Net Promoter Score (NPS) item (Reichheld,
2003) to complement our usability understanding and measure e-FeeD4Mi
potential adoption into the participants’ future learning contexts. NPS is often
applied to measure the potential adoption of a system and is calculated as the
percentage of Promoters (participants selecting 9 or 10 in the likelihood-to-
recommend item) minus the percentage of Detractors (participants selecting 0
to 6). NPS was employed in [EV_3] and [EV_4] and it gathered different values
that witnesses the enhancement of the tool achieved throughout the third and
fourth DBR cycle. Specifically, the NPS obtained in [EV_3] evaluation was -18,
that showed the potential of the tool (1 Promoter, 7 Neutrals, 3 Detractors), and
the need for improvement before being adopted. This finding is consistent with
the fact that in [EV_3] we applied the first version of e-FeeD4Mi, which was
functional but in need of improvements, as indicated by the participants. In this
regard, few participants proposed future changes, such as the provision of
hints in concrete steps of the process (see Table 6.17- a, b, c). In [EV_4] we
addressed the limitations raised in [EV_3]. Thus, the value of the same item in
[EV_4] was higher (i.e, 67, with 4 Promoter and 2 Neutrals) indicating its
perceived usability. According to Reichheld (2003), this high score indicates
the potential of a tool for its adoption.

Participants’ additional comments during [EV_4] complemented our
findings regarding e-FeeD4Mi adoption. For instance, all participants (N=6)
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stated they were interested in including the feedback strategies designed with
e-FeeD4Mi in their actual courses (see Table 6.16- a, c, d). Additionally, one
participant highlighted the possibility of offering targeted feedback to specific
cohorts of learners (see Table 6.16- b). Such finding confirms the usefulness of
the tool and the interest of the participants in adopting the results of the tool
(i.e., feedback designs) into their teaching practice.

Table 6.16. Excerpts of evidence about the potential adoption of the feedback decisions in [EV _4].
Labels Excerpts of evidence

[Rec] a.  “Ithink I would apply the problems. There are problems we normally try to treat
manually and with that system we could automate them. It is really helpful”

[Rec] b.  “Iliked the option of sending reminders to specific cohort of learners, as I designed
it now. In my course I sent messages but to all of the learners because I cannot
track them in real time”

[Int] c.  “Ifind the tool very useful and would apply all the problems we deal with. In fact, |
would like to spend more time now with the tool and configure even more
problems. If I had to do everything manually,  wouldn't have the capacity to do it
and what the tool provides me is that I automate several interventions a priori, so
that during the course time I can focus on things that can't be automated anyway”

[Int] d.  “The learner problems I chose were not random and if possible, I would like to
include them in my lesson”

Attending to the tool limitations, both in [EV_3] and in [EV_4] participants
proposed several aspects they could serve for future enhancements. In [EV_3],
participants detected certain tool constrains, such as the lack of hints to
accompany some expected user action in e-FeeD4Mi (see Table 6.17- a, b, c).
Such limitations served for the enhancement of e-FeeD4Mi and the use of the
refined tool version in [EV_4]. In [EV_4], the participants noted other issues
that could serve for future improvements of e-FeeD4Mi. Specifically, half of the
participants (n=3 out of 6) stressed the need of visualising somehow the effect
of the design decisions, of numbering the conducted actions within each
dimension and they provided ideas for optimizing the user interface (see Table
6.17-d, e, ).

Table 6.17. Excerpts of evidence related to the e-FeeD4Mi enhancements proposed in [EV_4].
Study Labels Excerpts of evidence

[EV_3] [Quest] a. “While the platform is very user friendly, the number of different
attributes might be a bit overwhelming”
[Quest] b. ‘I think there should be an adaptive connection between the module
type, potential problems and proper solution”

[Quest] c. “There was a lack of hints of how using the system”

[EV_4] [Int] d. “Ibasically missed seeing the impact of what I am designing. To that end
could serve either additional screenshots or a box with further
information to understand what you are designing and how it is applied
to the end user”

[Int] e. “There are many options, too many clicks and drop-down menus.
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Potentially a drag-and-drop solution could facilitate the users”

[Int] f.  “The flow of the dimensions seems good to me. However, within each
screen/dimension more improvement is needed regarding the order of
executing the related actions. Many times, you have to do something
downwards and then come back upwards. Thus, I would try to either list
the steps or homogenize the order of the steps from top to bottom, and
left to right”

6.5. Discussion

The findings presented in Section 6.4 served to evaluate FeeD4Mi and e-
FeeD4Mi by collecting useful information for improving the usefulness and
functionality of the framework and the tool. Additionally, we had the
opportunity to evaluate the dissertation proposals in an authentic MOOC
scenario ([EV_2]) and with an heterogenous set of MOOC instructors (e.g.,
MOOC experience, MOOCs discipline) ([EV_4]).

The first examined topic (see Section 6.4.1) concerned the degree of
completeness of the FeeD4Mi catalogues regarding the learners’ problems,
indicators and feedback reactions. In general, we consider that the more
complete the FeeD4Mi catalogues are, the more helpful they will be for
instructors’ reflection on further ideas for building feedback strategies.
Previous literature highlighted the support on instructors’ reflection as a
crucial aspect of an LD tool (Arpetti, Baranauskas, & Leo, 2014; Prieto,
Tchounikine, Asensio-Pérez, Sobreira, & Dimitriadis, 2014). In our case, the
gathered data revealed that FeeD4Mi can express most of the feedback
strategies desired by the different stakeholders, especially the indicators and
feedback reactions. Similarly, all studies revealed new potential aspects for
problems, indicators and feedback reactions being finally added to the
catalogue in the next FeeD4Mi versions. Concretely, each study indicated
further problems related to the course type (i.e., self-paced or instructor-led)
and the course LD, that were added to enhance FeeD4Mi and were addressed
to the next study. Additionally, the three first evaluations showed problems
which are supported by FeeD4Mi but needed further refinement to be able to
express instructors’ designs. This is the case of the problem mentioned in
[EV_1] regarding the lack of proper interaction among the peers. Although the
FeeD4Mi catalogues included peer collaboration problems (such as absent
group members or group assessment issues), the issue of establishing proper
interaction among the peers was not explicitly considered. Likewise, the four
studies provided further ideas about feedback reactions (e.g., “evaluation of
peer evaluators”) and indicators (e.g., “number of off-topic words in forum
posts”).
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At the same time, participants mentioned several aspects that the current
version of FeeD4Mi does not support. For example, in [EV_3] participants
noted learners’ problems due to learners’ different expectations with the
course design, e.g, a MOOC that includes many compulsory activities.
Nevertheless, FeeD4Mi aim is not on proposing core changes on the course
design, rather on helping instructors to design feedback given the concrete
course particularities. As a result, FeeD4Mi includes feedback reactions for
extending course deadlines, or augmenting quiz attempts, but it does not
foresee changes on the way the activities are developed or on the learning
goals and instructors’ intentions. Additionally, in [EV_3] participants
mentioned as indicators the use of “number of off-topic words in the forum”,
text-mining or “engagement indicators depending on the context”. This
evidence indicated the need of better clarifying the indicators that FeeD4Mi
can support, since some of the participants’ proposals require special tools and
processes, such as text mining or detecting off-topic words. The current
version of the framework is based on features extracted by learners’ log data
during the course enactment (e.g., videos watched, score in quizzes). Although
these indicators served the thesis objectives, the incorporation of fine-grained
indicators, such as the engagement indicators, is interesting and can be studied
as future work. Similarly, in [EV_4] participants proposed the use of hints as
feedback reaction per answer in each of the multiple-choice items. While hints
are foreseen by FeeD4Mi as general feedback for tests and assignments, e-
FeeD4Mi could not provide the use of hints per questionnaire item. Finally, in
[EV_3] we observed that out of the 36 problems mentioned, 8 aspects were not
problems rather general comments or indicator ideas, a fact that witnessed a
difficulty or misconception on participants to reflect and conceptualise learner
problems. Accordingly, further guidance or more concrete examples should be
employed in FeeD4Mi to smooth such step.

The second research topic regarded the usefulness of the FeeD4Mi
catalogues, process, and recommendations (see Section 6.4.2). The evidence
gathered indicated that FeeD4Mi catalogues helped MOOC instructors to reflect
and design feedback strategies. Specifically, in [EV_3], the strong negative
correlation between participants’ MOOC previous experience and their
perceptions revealed that the less experienced the participants are, the more
informative the catalogues were. In practice, we found that even in cases where
instructors considered that some problems could not be detected, after the use
of FeeD4Mi they re-considered indicators that could serve for the identification
of such problems. For instance, in [EV_2] participants were interested in
addressing the problem of lack of Instant Feedback to learners. While initially
they claimed that such problem cannot be detected, after using the FeeD4Mi
catalogue of indicators, participants selected 5 indicators that could alert them
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about such problem (e.g., “no replies at forum posts after a x-days period”).
Additionally, we observed that MOOC instructors considered the private
messages they receive as the main indicator for learners’ problems detection.
This finding indicates that further proposals are needed to support self-
reported actions on behalf of the learners in case they are struggling. In that
sense, e-FeeD4Mi offered the possibility of creating specific thematic threads
where the learners can report their problems, an action that was perceived as
helpful by the instructors. However, we observed that that participants found it
difficult to reflect on and interpret some of the proposed indicators. This result
points out the need of studying more usable ways of presenting these
catalogues. The inclusion of some examples and further hints could potentially
support better the feedback design process. With respect to the FeeD4Mi
process, participants’ comments and the high rates obtained in questionnaires
regarding FeeD4Mi structure and usefulness in [EV_3] revealed the positive
perception about its relevance and effectiveness for both experienced and non-
experienced users. Also, in [EV_3] and [EV_4], when participants were asked
about the aspects, they liked the most in using FeeD4Mi, the FeeD4Mi process
was among the most highlighted ones. Nevertheless, we recognise that
throughout the several DBR cycles, the use of FeeD4Mi was proven time-
consuming due to the long duration of its process, a fact we aimed to improve
implementing the framework into e-FeeD4Mi and automatizing some of the
steps.

Attending to the FeeD4Mi recommendations, the evidence gathered from
a) participants’ strategies while using the tool, b) their self-reported
comments, and c) our observations shed light on the usefulness of the provided
suggestions. In particular, the participants seemed to perceive as helpful the
supplied recommendations, since they followed the FeeD4Mi ideas, both in
indicators and in feedback reactions per learner problem. These positive
findings are consistent with prior studies in LD and orchestration tools for
instructors. According to Verbert et al. (2012), conceptual or technological
tools which support recommendation techniques seem to be preferred by
instructors, given the guidance and the time-affordability they offer.
Nevertheless, further studies are needed to explore the FeeD4Mi
recommendations’ added value, based on participants’ provided proposals for
future enhancements, mainly related with the provision of predefined sets of
indicators or the total number of aspects that should be given in order not to
overwhelm the user.

The third examined topic (see Section 6.4.3) was the effect of the feedback
interventions designed with FeeD4Mi. In [EV_2] applied the designed feedback
decisions in an authentic MOOC, assessing their perceived impact. The course
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instructor recognized that the framework benefited her by a) enhancing the LA
tool edX-LIMS+ with feedback strategies, b) by being able to target different
cohorts of learners, and c) by providing different types of automated and semi-
automated support to learners. She noted that through the interventions
planned via FeeD4Mi she was able to support many of her learners to complete
the course. From the learner viewpoint, we saw that although only a small
number of learners interacted with EdX-LIMS+, the majority of them (n=26 out
of 31) confirmed they were experiencing the problem suggested by FeeD4Mi.
This fact confirmed the success of the indicators configured by the instructor
with FeeD4Mi. The instructor perceived positively such finding, highlighting
the possibility to maintain interaction with their learners, thus avoiding
potential dropouts. Likewise, Ajjawi & Boud (2018) and Pitt (2019) stressed
out the importance of fostering a dialogue among students and instructors as a
way to “close the loop” (Clow, 2012) in a feedback process. Nevertheless, in our
evaluations we acknowledge a lack of learners’ perspectives about the received
feedback interventions in a systematic way, thus further work is foreseen in
this direction. The case of [EV_2] provided us with initial ideas about learners’
perceptions on the received feedback, which should be complemented with
further studies.

The fourth research topic (see Section 6.4.4) concerns the perceived
workload regarding the use of FeeD4Mi as examined during [EV_1], [EV_2] and
[EV_4]. Concretely, during [EV_1]and [EV_2] participants found the FeeD4Mi
process as time-consuming and complex. Probably such complexity was
influenced by the fact that in [EV_1] the reflection on indicators regarded the
last task of the co-design sessions and the participants were already tired.
Similarly, in [EV_2] we deem that the long duration of the process makes it
quite time demanding. Our observations showed that designing feedback is an
evolving process that requires many cycles and modifications on the decisions
taken depending on the capabilities of existing platforms as well as the
different personal and course constraints (e.g., changes in the course design).
Participants perceived the process as essential yet time-consuming. To
overcome the time barrier, we reorganised the process followed in a more
structured way (e.g., dividing the sessions in shorter slots to avoid
overwhelming the participants), we created more supporting material (e.g.,
recommendations), and we integrated FeeD4Mi into a tool, e-FeeD4Mi, to
identify problems, indicators, so that instructors can select from a pool of
options adapted to their LD. Thus, [EV_4] permitted us examine again the
perceived workload through the application of e-FeeD4Mi. According to the
evidence gathered, within a period of 40 minutes and using the tool for a first
time, participants were able to design feedback strategies according to their
course LD. Participants’ satisfaction was expressed stating the manageable
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character of the process. Our findings are aligned with the study of Dagnino et
al. (2018) who conducted a systematic literature review regarding the needs of
teachers in adopting of LD tools. The results indicated time as among the most
critical parameters for instructors affecting the application or avoidance of
tools into their teaching practices.

Our last evaluated topic regarded the e-FeeD4Mi perceived usability (see
Section 6.4.5) explored in [EV_3] and [EV_4]. Evaluating e-FeeD4Mi permitted
the evaluation of the design guidelines (#CON_2(d)). In both studies the
general perceptions were positive and regarded the support it offers to MOOC
instructors to automate their decisions, its pleasant interface, and the potential
in retrieving the MOOC platform indicators. However, in [EV_3] the negative
Net Promoter Score (-18) and various comments in the final questionnaire
pointed out several limitations associated with the lack of descriptions and
hints in the tool that could ease its use. Also, the lack of flexibility, especially on
the indicator selection page, was pointed out as a potential drawback that
might affect to the Net Promoter Score. Building on such input, we informed
the re-design of the e-FeeD4MI in the fourth DBR cycle and further evaluated it
in [EV_4]. In our last evaluation study, participants highlighted the flexibility
the tool offers for the design of feedback strategies and the support through its
hints and guides. The evidence gathered showed a very good tool usability,
given the high rate in SUS scale (i.e., 78,33) and a positive NPS value (i.e., 67).
Such finding has been triangulated with the positive comments of participants
who declared they would like to adopt the designed feedback strategies to
their real courses. However, participants stated they lacked a clear order of the
actions that need to be accomplished withing each dimension. Numbering the
desired actions within each dimension could optimize the user interface.
Altogether, the results show a good usability and potential to be adopted by
third parties and offered ideas for further tool enrichment. Therefore, we can
conclude that the design guidelines permitted the digital representation of
FeeD4Mi and management of the feedback designs. Our encouraging findings
are in accordance with the findings of Dagnino et al. (2018). Concretely, the
examined papers seemed to place the ease of use as among the most desired
and valued parameters of ICT and LD tools for instructors.

In summary, the evidence gathered from the five topics (i.e., Catalogue
Completeness, Usefulness, Feedback Impact, Perceived Workload, and
Perceived Usability) permitted to answer the general question that guided the
evaluations: “How can FeeD4Mi support instructors in the design and provision
of personalised LA-informed feedback in MOOCs?”. The positive results obtained
confirm that FeeD4Mi, through its catalogues, process and set of
recommendations, enables instructors: (a) to clarify parts of their course
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design, (b) to identify potential learners’ problems according to the course LD,
(c) to detect potential behaviours of learners based on their trace data, that can
show learners having an expected problem, (d) to choose targeted
interventions considering the feedback timing and the feedback focus, and (e)
to make the connections among learner problems, indicators and feedback
reactions. Additionally, the evidence gathered regarding e-FeeD4Mi usability,
adoption, and workload indicate that the implementation of the framework
into e-FeeD4Mi, thanks to the design guidelines, automated and made timely
affordable the process of the design of LA-informed personalised feedback in
MOOCs. At the same time, our evaluative work revealed certain limitations of
our framework, such as the need of further guidance on interpreting the
catalogue indicators. The limitations encountered during the four DBR cycles
serve for future research and are presented in detail in Chapter 7.

6.6. Conclusions

In Chapter 5, we proposed the conceptual framework FeeD4Mi, its components
(i.e., dimensions, catalogues, process, and recommendations) and a set of
design guidelines. These contributions permitted the implementation of the
framework into the web tool e-FeeD4Mi, as a means of supporting the
reflection, design, and deployment of feedback strategies for MOOC contexts.
This chapter presented the evaluation of such proposals through four studies
that were carried out during the DBR cycles of this dissertation.

Concretely, the evaluative studies served both for a formative evaluation,
i.e., FeeD4Mi refinement and consideration of the emerged requirements, and
for a summative evaluation, i.e., assessment of the extent to which FeeD4Mi
served to accomplish the thesis objectives. During each evaluation the
following research topics were validated: a) catalogue completeness, b)
usefulness, c) feedback impact, d) perceived workload and e) perceived e-
FeeD4Mi usability in relation to FeeD4Mi.

The proposal of the framework and its associated components helped us
to attain the OBJ_2 of the current dissertation (i.e., to help instructors identify
parameters that potentially describe struggling learners in MOOCs and shape
tailored feedback interventions). Additionally, the outcomes of the FeeD4Mi
evaluation, which is presented in this chapter (e.g., the high rates of the
catalogue completeness, the positive findings regarding the usefulness of the
FeeD4Mi components, the perceived impact of the feedback strategies) led us
to analyse in depth the implications of the use of the framework with MOOC
instructors. To that aim, we followed an interpretative approach that enabled
us to gain the contextual knowledge required to understand and interpret the
results. Likewise, the enhancements made on the initially perceived time-
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consuming process through the implementation of the framework into e-
FeeD4Mi, and the high usability as perceived in [EV_4], led us to accomplish
OBJ_3 (i.e., to assist instructors in the consideration and design of feedback in a
manageable manner). The next chapter discusses the implications of the
limitations met during the evaluative studies and presents several research
lines for future work.
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seven

CONCLUSIONS AND FUTURE WORK

Summary: This chapter draws the overall conclusions of the current
dissertation summarising the main research goal (i.e., how to support
instructors in the design and provision of personalised LA-informed
feedback in MOOCs), the proposed objectives and contribution. The
results obtained from the four evaluative studies provided enough
evidence regarding the attainment of the research objectives. Furthermore,
the outcomes pointed out further research lines to be potentially explored
in the future. For example, lines of future work regard the application of
FeeD4Mi in Higher Education and the extension of the FeeD4Mi catalogues
with high-level indicators. The contents of this dissertation are published
(or are currently under review) in 3 JCR-indexed peer reviewed jourhals
and in six international conferences. This fact indicates the relevance,
originality, and significance of the contributions and evaluations
presented in this dissertation.

7.1. Conclusions

According to the literature, the three mainstreamed lines of research about
feedback in online learning contexts are: a) the use of LA for informing and
scaling feedback interventions (Lim et al., 2021; Tsai & Gasevic, 2017), b) the
consideration of the LD (i.e, the instructional design decisions about the
course) for informing more pedagogical and contextualised LA-based decisions
(Mangaroska & Giannakos, 2019; Shibani et al,, 2019), c) the exploration of
Human-Centred LA (HCLA) approaches that actively involve the stakeholders,
among others, in the co-design and/or co-creation of LA tools (Dimitriadis et
al, 2021; Shum et al, 2019). The union of these tendencies regards the
research context of this dissertation: the provision of LA-informed feedback in
MOOC settings considering the course particularities and involving the course
instructors as active agents in the design of feedback interventions.
Nevertheless, when put in practice, the above proposal indicates certain
challenges, such as instructors’ lack of guidance in connecting LA and LD, and
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the high workload needed for designing personalised feedback interventions in
massive contexts. As a result, this dissertation focuses on how to support
MOOC instructors in planning scalable interventions, personalised to learners’
behaviours, that are contextualised within the course learning design and
feedback theories (Figure 1.1).

At the beginning of this dissertation, we explored the current body of
research regarding the identification of learners that might need feedback, and
the identification of MOOC instructors' needs in designing feedback
interventions in MOOCs. Additionally, we conducted three exploratory studies
(reported in Chapter 3) having as informants both MOOC learners’ and MOOC
instructors. Our exploratory work permitted us to collect recurrent learner
problems in MOOCs. Moreover, the findings obtained suggested the need of
conceptual and technological LA tools for MOOC instructors to support them in
the identification of struggling learners and in the provision of personalised
feedback interventions. Accordingly, exploring the LA tools in MOOCs related
to the design and provision of instructor-led feedback seemed critical. Thus, we
formulated the first objective of this dissertation (#0B]_1): to understand the
current state of instructor-led LA-informed feedback in MOOCs.

While there are reviews discussing the potential of LA for feedback in
education in general (Avella et al, 2016; Cavalcanti et al., 2021; Chiappe &
Rodriguez, 2017; Lim et al, 2021; Mangaroska & Giannakos, 20109;
Schwendimann et al., 2017; Sharma et al., 2020; Sunar et al.,, 2016), there is a
lack of systematic literature reviews discussing the use of LA tools for
automatic or semi-automatic instructor-led feedback in MOOCs. Consecutively,
we considered essential to understand the impact of LA-informed feedback in
MOOCs to later be able to support better the feedback providers (i.e.,
instructors) in shaping suitable interventions. This objective led to the first
contribution of the current thesis, i.e., a systematic literature review on the
state-of-the-art of LA-informed feedback in MOOCs.

The systematic literature review showed that the field is still evolving,
given the increasing interest on the topic, the variety of proposed solutions and
the growing number of journal papers. Additionally, the review also helped to
identify the most frequent feedback purposes (e.g., increase learners’
engagement and motivation, boost self-regulation skills), the commonly
applied learners’ log data captured by the LA tools (e.g., activity scores, video
events), the ways applied to provide feedback (e.g., through visualisations,
recommender systems). Nevertheless, the results revealed lack of LA tools
grounded on pedagogical theories and instructional design, which might
impact the benefits of instructor-led LA-informed feedback interventions.
Additionally, the examined LA tools in our systematic literature review did not
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consider the need for further guidance on awareness and use of the data-
driven information to design feedback interventions. Previous literature
pointed out that MOOC instructors often need additional support in
interpreting and using the LA information (Estrada-Molina & Fuentes-Cancell,
2022; Fernandez-Nieto et al., 2022; Mangaroska & Giannakos, 2019). These
conclusions led to the second objective of this dissertation (OB]_2): to help
instructors to shape personalised and contextualised feedback interventions in
MOOCs.

This objective consists of supporting instructors in a) detecting cohorts of
learners who might face problems during the course enactment and b)
considering several feedback-related aspects (e.g, feedback timing and
feedback focus) to shape suitable interventions to address learners’ problems.
To accomplish these goals, we proposed the second thesis contribution:
FeeD4Mi, a conceptual framework to guide instructors in the design of LA-
informed feedback interventions in MOOCs. FeeD4Mi consists of the
following components:

* a set of 5 dimensions aimed at framing the steps needed for the
design of successful feedback strategies. The five dimensions, namely
Learning Design, Learners’ Problems, Problem Indicators, Feedback
Rules, Feedback Reactions, compose the FeeD4Mi process. These
dimensions emerged from the literature review and the conducted
exploratory studies.

* a process aimed at guiding instructors in the design and
implementation of feedback strategies. The process is foreseen to
include a) the participatory design on behalf of the instructors, b) the
way to identify the different learner cohorts based on their trace data
during the course and c) the corresponding feedback intervention
(#CON_2(a)).

* a set of catalogues with information about potential learners’
problems that are recurrent in MOOC contexts (gathered from the
literature and our exploratory and evaluative studies), indicators to
identify learners under the different problems (collected mainly from
[Exp_2] study and the systematic literature review) and different
types of feedback reactions (organised according to the taxonomy of
Hattie & Timperley (2007) and informed as well by our evaluative
studies and other models, such as the ones of Mason & Bruning (2001),
Molloy & Boud (2014), Shute (2008), Wood & Wood (1996)) to
support MOOC instructors’ reflection on feedback-related parameters
(#CON_2(b)).
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* a set of recommendations of indicators and feedback reactions, that
support instructors’ reflection during the design and implementation
of feedback strategies (#CON_2(c)).

During the four evaluative studies (see Section 6.2), we evaluated the
FeeD4Mi (and its associated components) completeness, usefulness for MOOC
instructors, and feedback impact both on learners and instructors. The results
were positive indicating the added value of the catalogues in supporting
instructors’ ideas and providing further suggestions to design feedback
strategies. Additionally, the FeeD4Mi process guided the participants on what
aspects to consider during each FeeD4Mi dimension. However, a limitation
emerged regarded instructors’ difficulty in reflecting on LA indicators. The
evaluation on FeeD4Mi recommendations happened in the fourth evaluative
study with 6 MOOC instructors (see Section 6.2.4). The results suggested their
usefulness, with instructors to follow them both in choosing indicators and in
selecting feedback reactions according to the previously selected learner
problems.

Another limitation noticed in the two first evaluations considered the
time-demanding duration of the FeeD4Mi process and the lack of possibility to
apply the feedback strategies directly at the course. Indeed, initially, we asked
the participants either to manually design the feedback strategies making use
of FeeD4Mi in a paper-based version (see Section 6.2.1), or to implement their
feedback designs into an existing LA tool having to re-adapt it (see Section
6.2.2). Instructors perceived both approaches time-consuming and tiring, thus
leading us to specify the need for the third dissertation objective: (OB]_3) To
make manageable the design (and implementation) of feedback for MOOC
instructors. To accomplish the third objective, we suggested the fourth
FeeD4Mi component:

= a set of design guidelines to incorporate the proposed conceptual
framework into tools to make the process more manageable for MOOC
instructors and to support computer-interpretable feedback designs.
(#CON_2(d)). The guidelines aim at assuring the smooth incorporation
of the FeeD4Mi catalogues, the FeeD4Mi process and the FeeD4Mi
recommendations as conceived in the paper-based version of the
framework into a digital version.

Following the design guidelines, we incorporated FeeD4Mi into the web
tool e-FeeD4Mi. e-FeeD4Mi permitted the evaluation of the design guidelines
during our two last evaluative studies (see Sections 6.2.3 and 6.2.4).
Concretely, we examined the tool usability, the workload, and the tool
adoption, together with the FeeD4Mi usefulness and catalogue completeness.
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The perceptions about the tool interfaces, the usability, the functionality and
the framework usefulness and completeness were positive. Participants
highlighted the flexibility that the tool offered to MOOC instructors, the
possibility to automatise feedback strategies and the connection with the
platform indicators. In conclusion, the evaluation outcomes showed that the
design guidelines permitted the digital representation of FeeD4Mi and
management of the feedback designs. It is worth mentioning, that apart from
delivering feedback to struggling learners as initially intended, FeeD4Mi via e-
FeeD4Mi also supported the design and delivery of positive feedback
interventions reinforcing learners who achieve concrete milestones during the
course run-time.

In summary, this dissertation tackled the issue of supporting instructors in
the design (and provision) of LA-informed personalised feedback in massive
contexts following the iterative nature of the Design-Based Research (DBR)
methodological approach. The aspect of “LA-informed” feedback permits the
scalability of the feedback intervention, and the active involvement of the
instructors as main feedback providers permits the feedback contextualisation
under the course peculiarities. To address the dissertation goal, we provided a
systematic examination of the instructor-led LA-informed feedback in MOOCs
(#CON_1), that itself raised the need of the FeeD4Mi design and development,
i.e., our proposal to support instructors, with its components (#CON_2).

7.2. Limitations

The proposal of our contributions and the development of the four evaluative
studies was accompanied by several limitations. The challenges are discussed
below and can inform future research studies on LA-feedback in MOOC
contexts.

X Practical constraints related to the low availability of MOOCs: One
of the main limitations of the current thesis regards the lack of iterative
testing and application of the FeeD4Mi framework in authentic
contexts in the phase of course enactment. Considering that the interest
of the current dissertation is framed in MOOCs, the low availability, and
the lack of access to suitable courses hindered the analysis and
evaluation of our proposals into the life cycle of real MOOCs. During the
second cycle of DBR we had the opportunity to apply our framework in
a real ongoing course. This evaluation offered us empirical and rich
insights about the use of the framework contextualised in an authentic
scenario. At the same time, according to the obtained findings, we
consider that there is still work to be done in this regard. Conducting
further evaluative studies in authentic contexts would have allowed to
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X

7.3.

understand better the FeeD4Mi weaknesses and strengths in practice
and enhance them.

Data collection and sample size constrains: Another encountered
challenge regarded the data availability of the different MOOC
platforms. Indeed, during our studies we faced problems in accessing
learners’ data, due to platform limitations when it comes to data
disposal and the GDPR privacy restrictions in different countries. This
is a reason why a preliminary evaluation on the feedback impact to
MOOC learners was carried out only in [EV_2].

Methodological limitations: Another limitation of the current
dissertation is associated with the evaluation of the framework that
cannot support generalisable results. In fact, given our interpretative
research approach, we aimed at achieving transferability instead of
generalisation. We acknowledge that by having more informants we
could have uncovered the different needs for the proposed LA-
informed feedback solutions. Nevertheless, the thick description of the
study context, the members’ checking, the triangulation and
complementation of multiple data sources and of several informants
during different evaluation happenings provided a deep understanding
of the topic and guaranteed the credibility and transferability of our
research (Guba, 1981; Twining et al, 2017). Following DBR, we
intended to support a ‘naturalistic’ generalisation, (Stake, 1978, p. 6):
to provide extensive information of the under-study situations and to
permit reflections on the extent to which our findings can inform other
cases in relation to the active involvement of the human actor at the
design of the feedback process.

Future Lines of Work

Having the above limitations in mind, together with the results of our
evaluative studies and the application of our contributions, further research
directions emerge. We discuss the potential research lines under the two
following classifications: (a) evolutionary extensions of the research work
building on the dissertation outcomes, and (b) potential application of the
dissertation proposals into emerging TEL research areas.
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7.3.1.Potential Research Expansions

This subsection introduces future lines of work related to the research goals of
the dissertation, given the evidence gathered during the conducted evaluative
studies and general research work.

= Study the impact of feedback strategies on learners

As described earlier, one of the research interests of the current dissertation
regarded the exploration of the effect of the feedback strategies designed with
FeeD4Mi on MOOC learners. However, when carrying out the evaluation
studies, the data collection constrains combined with the fixed timeline of the
doctoral thesis held back such focus. As future work is foreseen the FeeD4Mi
application in real MOOC cases and the collection of learners’ impressions
regarding the provided feedback interventions (e.g., if they are satisfied from
the provided feedback, how they use the provided feedback) in a systematic
way. Gaining further insights on both learners and instructors’ impressions
about the feedback designed with Feed4Mi would help to refine the
connections between the elements in the Feed4Mi catalogues. That is, the
extent to which the indicators proposed and used by MOOC instructors really
identify learners with the selected problems.

= Update the catalogue of feedback reactions in association to FeeD4Mi
recommendations

As observed in [EV_4], while FeeD4Mi offered plenty of options of feedback
reactions, the more selected interventions were to send personalised
messages, a strategy usually applied by the instructors. This finding could
happen, due to possible FeeD4Mi weakness in reporting effectively the
feedback reactions. While increasing the feedback literacy was not planned as
an objective of the current dissertation, in the future we aim to study how to
better present the feedback reactions to facilitate instructors make the best
out of them according to the feedback theory. A potential research work
regards the restructuring of the FeeD4Mi reaction catalogues following the
Contingent Tutoring Theory from Wood & Wood (1999). Wood & Wood
suggested several principles for achieving contingency in feedback and
proposed different levels of interventions (e.g., hints, informative tutoring)
based on students’ regulation during the learning process. FeeD4Mi
catalogues include a variety of feedback reactions, yet we would like to study
whether their reorganisation and presentation under different levels of
contingency would a) facilitate the instructors to select better their feedback
reactions and b) eventually affect the learners regarding their course
engagement.

* Employment of High-Level Indicators in FeeD4Mi
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Participants in [EV_3] proposed the use of indicators, e.g., ‘engagement
indicators’ which cannot be supported by the current version of the
framework. Therefore, inserting high-level indicators could be a possible
future research line to be considered. The current version of the framework is
based on features extracted by learners’ log data during the course enactment
(e.g., videos watched, score in quizzes). While such indicators served the
purposes of the research objectives, there are further aspects that may affect
the learning processes, such as motivation, cognitive-affective states (e.g.,
stress, emotions), self-regulation and social engagement (i.e., socially shared
regulation) etc. The incorporation of such high-level indicators captured using
different data sources, and even in different modalities, may enhance the
FeeD4Mi support to MOOC instructors. For instance, instructors could
configure a feedback reaction for those learners that seem not to be very
engaged within Module 2 as compared with the previous Module. Also, an
instructor might want to configure a feedback reaction for those groups that
are not socially regulating in the performance of a collaborative task.

Under the same prism, previous studies shed light into different learners’
goals, competences, learning patterns and objectives, exploring how they
affect learners’ regulation or learning during the course runtime (Fincham,
GasSevi¢, Jovanovi¢, & Pardo, 2019; Jovanovi¢, Gasevi¢, Dawson, Pardo, &
Mirriahi, 2017; Prins et al,, 2008). A possible research line could regard the
exploration of the various learners’ tactics during the MOOC enactment to
provide personalised feedback to different learner cohorts.

* Application of e-FeeD4Mi in real settings (MOOCs and/or HE)

Given the fixed timeline of the dissertation and the difficulty of finding suitable
MOOC cases on time, we did not achieve to study the use of e-FeeD4Mi into a
real MOOC. During our four DBR cycles we had the opportunity to apply the
paper-based version of the framework (see Section 6.2.2) into an ongoing
course. The outcomes of the study pointed out the FeeD4Mi benefits and
helped us to detect weaknesses of the FeeD4Mi process that we would have
the opportunity to identify without this application. Thus, an application of e-
FeeD4Mi into an authentic context is foreseen to understand how the digital
version of the framework works within instructors’ teaching practices.

Additionally, during [EV_4], two instructors expressed the desire to use
FeeD4Mi not only at their MOOCs, but also at their university courses. Building
on such ideas, we aim to explore the usefulness of FeeD4Mi in Higher
Education (HE) and hybrid learning contexts. Such shift would require an a
priori understanding of the new contexts and their limitations to eventually
consider differences in terms of LD expressivity in the context of instructors’
use to update the framework accordingly. Concretely, the first two dimensions
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of FeeD4Mi regard the course LD and the learners’ problems, which at the
moment are related directly with the massive and open nature of MOOCs. In
this case, it would be necessary to see the applicability of these problems in
other contexts, the usefulness of the recommendations made (which come
from the MOOC literature and our studies) and the implementation of e-
FeeD4Mi on other platforms of HE.

= Exploration of more opportunities for on-demand feedback

FeeD4Mi provides opportunities for delivering personalised and timely
feedback mainly by positioning instructors in the role of detecting learner
behaviours that require further assistance. While we include the option for
learners to self-report their problems, more elaboration is needed on that
topic, given the high preference of instructors in [EV_4] in such indicator.
Literature about feedback in online learning settings suggested the
reinforcement of opportunities for on-demand help, where learners have the
possibility to declare their need for receiving support (Patikorn & Heffernan,
2020; Wood & Wood, 1999). A future research line could regard to explore the
adaptation of FeeD4Mi to better encourage such possibilities.

7.3.2.Prospective Application of Proposals in TEL

This subsection proposes emergent research lines in TEL based on the lessons
learned from the conducted research work.

* Research regarding feedback in MOOCs

The findings suggested the need for a rigorous empirical evaluation of the
overall impact of LA-based feedback in MOOCs. That is, we detected a gap
about the assessment of instructor-led LA-informed feedback interventions
that hinders a deeper understanding of the impact of LA-based feedback and
its usefulness both to learners and to instructors. As a future research work, we
foresee to study the use of FeeD4Mi via e-FeeD4Mi to gain further insights into
the impact of feedback on learning, on instructors’ teaching practices and on
instructors’ presence in feedback processes.

=  Promotion of the feedback literacy in the post-COVID era

The COVID-19 pandemic shed light into ongoing vulnerabilities in the
educational landscape, such as the lack of preparation to shift from face-to face
to online and digital settings. Building on the above context, the International
Commission on the Futures of Education delivered several guidelines for public
action in the Agenda of 2020 Sustainable Development to overcome some
educational discrepancies emerged during COVID-19 (International
Commission on the Futures of Education, 2020). Among such guidelines there
is the adoption of digital spaces and the need of fostering the development of
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digital literacy of both learners and university teachers. Likewise, University of
Valladolid, like many other universities, following the current strategic actions
in research, strives for the enhancement of online teaching and the support of
in digital skills training 18.

Within the abovementioned context, the research work conducted in this
dissertation may serve for promoting the feedback literacy within the online
settings. Specifically, the above orientations of the educational community
affect the teachers, who within their classrooms would requires an a priori
assistance in monitoring and supporting their students maintaining the same
time vivid teacher-to-student interaction. In Chapter 2, we discussed the
differences of the feedback practices between conventional and online settings,
with the last ones to require a consideration of learners’ individual progress
through LA, the detection of critical behaviours according to course milestones
and the provision of different level, kind and timing of support based on the
evidence gathered (Mason & Bruning, 2001; van de Pol et al., 2010; Wood et al,,
1995). Additionally, the proposed conceptual and technological tools that a)
pose the human agent at the centre of decision-making and b) are informed by
the learning context and could serve for a reflection on the teachers’ needs for
monitoring tools and on points that may require attention (e.g. lack of digital
competences, difficulties in interpreting LA).

7.4. Publications and Research Projects

This section presents the research publications (already published or
submitted for review) and the associated research projects related to the work
described throughout this dissertation. The publications presented below
underline the relevance of this research.

7.4.1.Publications

Publications in JCR-indexed journals

= [JCR Q1] Topali, P., Chounta, [.A., Martinez-Monés, A., Villagra-Sobrino, SL.
(2022). Delving into feedback interventions informed by Learning
Analytics in MOOCs. Under Review

= [JCR Q1] Topali, P., Cobos, R., Agirre-Uribarren, U., Martinez-Monés, A., &
Villagra-Sobrino, S. L. (2022). Co-Design and Evaluation of Instructor-led
LA-informed Feedback in MOOCs. Under Review

18 https://digital.uva.es/ Last access in July 2022.
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[JCR Q3] Topali, P., Ortega-Arranz, A., Martinez-Monés, A., & Villagra-
Sobrino, S. L. (2021). “Houston, we have a problem”: Revealing MOOC
practitioners’ experiences regarding feedback provision to learners facing
difficulties. Computer Applications in Engineering Education, 29(4), 769-
785. https://doi.org/10.1002/cae.22360

Publications in international conference proceedings

Topali P., Hilgemann R., Chounta LA (2022). “Click it, when you need it":
On-demand feedback for online settings. In: Proceedings of the 30th
International Conference on Computers in Education Asia-Pacific Society for
Computers in Education. ISBN: 978-626-968-900-2

Ortega-Arranz, A., Topali, P., Asensio-Pérez, ]. I, Villagra-Sobrino, S.L.,
Martinez-Monés, A., & Dimitriadis, Y. (2022). e-FeeD4Mi: Automating
Tailored LA-informed Feedback in Virtual Learning Environments. In:
Proceedings of the 18th Conference on Technology-Enhanced Learning
Springer, Cham. pp. 477-484. https://doi.org/10.1007/978-3-031-16290-
9 39

Topali, P., Ortega-Arranz, A., Martinez-Monés A., Villagra-Sobrino, S.L.,
Asensio-Pérez ].I., Dimitriadis Y. (2021). Identifying Learner Problems
Framed within MOOC Learning Designs. In: Proceedings of 29th
International Conference on Computers in Education Conference, ICCE 2021.
pp- 297-302. ISBN 978-986-97214-7-9

Topali, P., Ortega-Arranz, A., Chounta, I. A, Asensio-Pérez, ]. I., Martinez-
Monés, A., & Villagra-Sobrino, S. 1. (2022). Supporting instructors in the
design of actionable feedback for MOOCs. In: Proceedings of IEEE Global
Engineering Education Conference, EDUCONZ2022. pp. 1881-1888.
https://doi.org/10.1109/EDUCON52537.2022.9766546

Topali, P., Ortega-Arranz, A., Dimitriadis, Y., Martinez-Monés, A., Villagra-
Sobrino, S. L., & Asensio-Pérez, J. . (2019). “Error 404- Struggling Learners
Not Found” Exploring the Behaviour of MOOC Learners. In: Proceedings of
the 15th Conference on Technology-Enhanced Learning. Springer, Cham. pp.
636-639. https://doi.org/10.1007/978-3-030-29736-7 56

Topali, P., Ortega-Arranz, A., Er, E., Martinez-Monés, A., Villagra-Sobrino,
S. L., & Dimitriadis, Y. (2019). Exploring the Problems Experienced by
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https://doi.org/10.1007/978-3-031-16290-9_39
https://doi.org/10.1007/978-3-031-16290-9_39
https://icce2021.apsce.net/proceedings/volume1/
https://doi.org/10.1109/EDUCON52537.2022.9766546
https://doi.org/10.1007/978-3-030-29736-7_56

Learners in a MOOC Implementing Active Learning Pedagogies. In:
Proceedings of the 2019 EMOOCs Conference. Springer, Cham. pp. 81-90.
https://doi.org/10.1007/978-3-030-19875-6

7.4.2.Research Projects

This subsection presents the research projects close-related to the context of
this dissertation, and to which the work performed in the dissertation
supported their fulfilment:

H20 Learn-UVa: Aprendizaje Hibrido y Orientado al Ser Humano: Analitica
de Aprendizaje Confiable y Centrada en la Persona para la Educacién
Hibrida.

Date: 2021-2024. Funding entity: Ministry of Science and Innovation,
Government of Spain (PID2020-112584RB-C32). Principal Investigator:
Yannis Dimitriadis and Alejandra Martinez-Monés. Fund: 178.354€

Colaps: Combining Machine-learning and Learning Analytics to provide
personalised scaffolding for computer-supported learning activities.

Date: 2019-2021. Funding Entity: Estonian Research Agency Foundation,
(PUT grant PSG286). Principal Investigator: Angeliki-Eirini Chounta.
Fund: 167.375€

ColMOOC: Integrating Conversational Agents and Learning Analytics in
MOOCs.

Date: 2018-2020. Funding entity: Erasmus+ Programme KA2 “Action 2
Strategic Partnerships”, European Commission (588438-EPP-1-2017-1-
EL-EPPKA2-KA). Principal Investigator: Yannis Dimitriadis. Fund:
108.120€

SmartLET-UVa: Analitica del aprendizaje para mejorar el disefio y la
orquestacién en entornos inteligentes de aprendizaje escalables y ubicuos,
enriquecidos con internet de las cosas.

Date: 2018-2020. Funding entity: Spanish Ministry of Science and
Innovation (TIN2017-85179-C3-2-R). Principal Investigator: Yannis
Dimitriadis and Miguel L. Bote-Lorenzo. Fund: 136.851€

Moreover, the knowledge acquired while conducting the dissertation favoured
the contribution on the following projects:

Fertile: Artful Educational Robotics to promote Computational Thinking in
a Blended Learning context.
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Date: 2022-2025. Funding entity: Erasmus+ Programme KA2, “Action 2
Strategic Partnerships”, European Commission (2021-1-EL01-KA220-
HED-000023361). Principal Investigator: Yannis Dimitriadis. Fund:
67.153€

= CASSSUALearn: Uso de la Web de Datos para Apoyar el Aprendizaje
Contextualisado en Entornos Inteligentes de Aprendizaje.
Date: 2019-2021. Funding entity: Regional Government of Castilla y Leon
(Spain) & FEDER (VA257P18). Principal Investigator: Miguel L. Bote-
Lorenzo. Fund: 119.859€
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Clygpoentie
A

APPENDIX A: EKTENHX IIEPIAHWH AIATPIBHX

To mpwTo Tapdptnua cuvoyilel To TEPLEXOUEVO TNG SLATPLPNG TTOU TIAPOVCLACTNKE
AVOAUTIKA ot mponyolpeva ke@dAaia. H ovykekpipévn Swatpfn eotialel otnyv
UTIOOTNPLEN TwV KadNynTwv yla mapoxn €SATOUKEVHEVG avaTPO@OSOTNONG OT
Malikd Avowktd Aadiktvakd Madrpata» (MOOC amd ta apyik& TOUG 6Ta AyYALKA)
AxoAovBwvtag tn pebodoroyikn mpocéyylon «Epsvvas Baotouévng ae yediaouo», n
Slatpfn mapéxel SO TIPOTACELS AVOPOPLKA HE TNV EEXTOULKEVHEVT] AVATPOPOSHTNON
ota MOOC Bdoet twv Ynelakwv dedopévwv twv padntov (dniadn, Bacsl twv
Learning Analytics). Zuykekpwuéva, 1m Swatpifn] otoxevel va mapabicel pa
oUOTNUATIKT] BBALOYPA@PIKY] AVACKOTNOY OXETIKA He To gpyodela Kot TIg
neBd8oug Twv Learning Analytics mou ypnowpomolovvtal ot MOOC yia tnv Tapox)
avatpo@odoTNonNG, ATOKNAUTITOVTIAG TG TIPOKANOELS KL TOUG TEPLOPLOMOVS TIOU
oxetifovtal pe to Bfua. As0TEPOV, OTOXEVEL va TAPEXEL OTOUS KaBnyntés éva
€VVOL0A0YIKO TTAioL0 Yo TNV KaBo81ynot] Toug 6Tov oXeSLHoUd EEATOUKEVUEVTG
avatpo@odotnong. OL evdtnTeg MOV  akoAovBoUV TEPLYPEA@POUV TO YEVIKO
EPEVVNTIKO TAQIGLO TNG SLATPIPNG, TA EPEVVNTIKE EPWTNUATA, TOUG GTOXOUG
Kot ™) pefododoyia mou akolouvBnOnke yla TNV EMTEVEN AUTOV TWV GTOXWV.
EmumAfov, Ttapovotalel TG 8vo mpoTdacelg TG Statp PG kal TG pEAETEG TIOU
ekmoviiOnkav ywe tnv PeAtiwon, eméktaon Kol afloAdynom Tou €vvoloAoyLkoU
mAaioiov. KaB' 0An 1t Sudpkela g epsuvnTikig Sladikaoiag akoAovdnOnke pia
avOpWTOKEVTPLKN TTPOCEYYLOT UE TOUG KaBNYNTEG Twv MOOC va cupmeplapfavovrtal
TOOO GTOV OPLOUS TWV EPEVVNTIKWV TPOPRANUATWY, 660 Kol 6TO GXESIAOUO KAl N
BeAtiwon Twv TPoTAcEWVY NG SLaTpLNg.

Page| 161



1. Elocaywyn

H ovveyng €EéMEn g  teyvodoylag emmpealet kabe TmrTuxn NG
KAOMUEPIVOTNTAG GTOV TPOTIO TIOV EVEPYOVE, EPYALOUACTTE KL ETILKOLVWVOULLE.
ITOV EKTMALSEVTIKO TOUEN, Ol TEXVOAOYIKEG oAAayéG emmnpedlouv TNV
SiaokaAia kal padnon. H texvoAoyikni avamtuén, yla mapadetyua, odnynoe o€
ULt LETOTOTILOT] ATIO T TTAPASOCIOKA HOVTEAX pabnong (uabnon o€ taén) otnv
vloBétnon otpatykwv €8 amootacews pabnong (Yang & Kinshuk, 2016),
ueta€l Twv omolwv cuvavtape ta Asyopeva «Madikd Avoiktd Aiadiktvakd
Mabhjuata» (MOOC) (Siemens, 2013).

0 6pog MOOC meplypa@el Yn@loakd eKTASEVTIKA Mo UATA UECW TOU
AwaSiktoou. Ta SladiKTuakd autd pabnuata mpoékuav 6To TAXICL0 TOU
KLVIUATOG aVOLXTNG EKTIaiSeVoNG, OV GUVETAYETAL TNV TIPOGBacn o€ VYMANG
TOLOTNTAG EKTIALSEVTIKO TIEPLEXOUEVO ATIO AVOPWTIOUS OAWY TWV NALKLWV XWPIg
YEWYPAPLKOUG 1} olkovoulkoU meploplopoVs (Siemens, 2013; UNESCO, 2019;
Yang & Kinshuk, 2016). A6 v €L@AVLION TOUG OTO EKTIALSEVTIKO TOTIO, TA
MOOCs éywoav avTANTTd w¢G éva UEcOo eKSUOKPATIONOU TNG EKTTAISELOTG
TOPEXOVTAS UAONOLOKO TIEPLEXOUEVO TIAVETIOTNUIWY KUPOUG Yl ATOUX TIOU
TOAVWG Sev pmopovoay va avtameEEAO0UV 0IKOVOULIKA 0€ EVOAAAKTIKEG AVCELS
pnadnong (Dillahunt, Wang, & Teasley, 2014; Moura, Souza, Oliveira Neto, &
Viana, 2017). O David Cormier kat o Bryan Alexander emwvoncav tTov 6po to
2008 vy va meprypadouv To Sadiktvakod pabnua «Connectivism and
Connective Knowledge» (Cormier & Siemens, 2010). Ta Baoikd XapakTnpLOTIKA
twv MOOC eivat Ta kdtwi, BdoeL Tov (Slov Tov dpov:

— Madikd: H padTn évvola ava@E£petal ot SuvatoTnTa GUUUETOXTS OF
EKTIASEVTIKO TIEPLEXOUEVO OE EVAV OTEPLOPLOTO aAPLOUO XPNOTWV TOU
UTTOPOVUV Vo QAANAEMISPACOUV TAUTOXPOVA HE TO TEPLEXOUEVO TOU
uabnuatog (Siemens, 2013; Yousef, Chatti, Schroeder, Wosnitza, & Jakobs,
2015).

— Avord: 0 6pog «avotéd» ag@opd Tov TpOTO TPdoPacng oTo
EKTIASEVTIKO VAIKO. Ot MAat@opues MOOC eMITPEMOUY TI) CUUUETOYXY| GTO
ynelakd pabnua xwpis YEwypa@ikos 1 OLKOVOULKOUG TEPLOPLOUOVS
(Onah et al., 2014b; Siemens, 2013; Yousef et al, 2015). Ymapyouv
opLOUEVEG TIAXT@POPUES, OTwG To Coursera, oL omoieg emPBaArovv
TPOCOETEG XPEWTELS YL OPLOUEVEG ETIIAOYEG (Yot Tapadetyua, BabuoAoyia
OTIS gpyaocieg, Slamiotevon), woTtdoo To KUPLO UEPOG TOU HAONUATOG
TOPAUEVEL SWPEARV.

— Awabdiktvakd: 0 6pog «SlASIKTLUAKA» TEPLYPAPEL TN HOPQPT] TWV
HoONUaTwY Tov SleEdyovTal ATOKAEOTIKG Uéow Aladiktuov (Siemens,
2013; Yousef et al, 2015). Ta MOOC mepAapBdvouv pix TOKAIx
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Unelakov  meplexopuévou  (Bivreo,  Eyypoa@a,  EPWTNUATOAOYLQ,
TIPOCOUOLWOELS, K.ATL) KoL EVKALPIEG AAANAETIIE paAon§ TWV LA TWV.

— MaOiuata: Ta MOOC a@opodv éva Sounuévo cUvoAo pabnudtwv mov
aoyoAoUvtal pe éva OUYKEKPLUEVO Bfua, ouvnbws opyavwuéva o€
eBdopadlaieg evOTNTEG PE OUYKEKPLUEVOUG HABNOLAKOUG GTOXOUG Kol
uebodovg afloddynong (Siemens, 2013; Yousef et al. , 2015). Ymapyouv
600 Baowkol TOTOL TwvV MOOC: o) Ta MOOC Trov eivat kabodnyolueva amod
Toug Sibaokovteg kat ) Ta avtopuBulopeva MOOC (Calonge, Riggs, Shah,
& Cavanagh, 2018). O mpwtog TUTOG efetdlel pabnuata pe
mpokaBoplopévo xpovodiaypauua, otabepny meplodo Evaping  kal
SpaotnpldmmTeg ToOU TPETEL VA OAOKANPWOOUV oL pabntég o€
OUYKEKPLUEVESG NUuEpounVieg. O e0TEPOG TOTOG TTEpAAUPBAVEL paBNpOTH PE
EVEAIKTO XPOVOSIAYPAUUA, OTIOU TO EKTALSEUTIKO VAIKO eival Tavta
SlaBéaipo Kat ol HaBNTEG UTTOPOVV VA TTPOGAPUOGOUV KAL VI 0PYOVIDOOUV
™ HaBnoLaK Toug Sladpopn avAaAoYa LE TIG AVAYKES TOUG.

Ta MOOCs €xouv TolKiAa TTAEOVEKTHUATA TOOO YlX HOONTEG OGO KAl Yl
KaOnynNTés kabws vmoompifouvv AVoels Sia Biov HAONONG Kol EMAYYEAUXTIKNG
avamtuing (Brown, 2018; Shapiro et al, 2017). Ot pabntég ava@épouv
avapesa 6Toug AdYous eyypagng o€ eva MOOC tn peAétn evdg véou B£patog,
v e€eldikevon, TNV avavewaon 1 TNV TLOTOTOoMoT TwV YVwoewv Toug (Hew &
Cheung, 2014; Shapiro et al,, 2017). EmmA¢ov, 0 avolxtog XapakTipag Toug
TpowOel TIg oLUVEETELS KAl TIS ouvepyaoieg petady ovppeteyovtwy (Ferguson
& Sharples, 2014) kat £tol evBapplvel T Onuovpyia SLHPOPETIKWY
KOWOTNTWV pabnong kat mpaktikns. Tavtdypova, ol kabnyntes twv MOOC
UTTOPOVV VA ETEKTEIVOLV TIG SISAKTIKES TOUG TIPAKTIKEG 0€ PN@LAKA KAl Lallkd
TEPLPBAAAOVTA KOl VX ATIOKTI|OOVV ETAYYEAUXTIKY TIPOLROAN. AeSopévng tng €€’
ATOOTACEWS UABNoNG Tov Tpocs@Epouy, N tavénuia COVID-19 mpowbnoe v
vloBétnon twv MOOCs ce TayKOGULO €TMIMESO G OAEC TIC EKTALSEVTIKES
Babuideg cvpumeprapufavouévng katl s pwtofaduiag (Chen et al.,, 2020; Ma
& Rindlisbacher, 2020).

[Mapa Tig Suvartomtég toug, T MOOC axoAouBoUvtal amd TOAAEG
TIPOKANOELS. ZUYKEKPLUEVA, TA pabBnuata €youv emikplBel yu ta vPmAd
TOCOOTA EYKATAAEWMG Twv HAONTWOV KAl TN YaunAn mowdtnTta Tou
TS aywykov kat Stdaktikol oxediaopov (Aldowah, Al-Samarraie, Alzahrani,
& Alalwan, 2020; Ferguson & Sharples, 2014). Meta& Twv poava@epOEvTwy
TPOKANOEWY, 1| TpEYovoa SatplPr] eotialel ot SuokoAieg oxedlaopol Kal
Tapox§ EEATOMKEVHEVIIC  avaTPoO@OSATNONG TOUv  a@opolv i
ouvexl{duevn mpdkAnon ota MOOC v tedevtaia Sekaetia (Aldowah et al.,
2020; Estrada-Molina & Fuentes-Cancell, 2022; Sari et al, 2020). H
avatpo@odotnon avayvwpiletal w¢ OeueAlwdns mTLUXN TNG HAONCLOKNG
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Swadikaoiag (Sawyer, 2006). Zta MOOC n amovcia €EXATOUIKEVUEVNG KoL
£YKALPNG avaTPO@OSOTNONG €XEL CUOYETIOTEL KOl PE TNV EYKATAAEWT TWV
pabnuatwyv anoé touvg padntés (Aldowah et al, 2020; Gregori et al, 2018;
Henderikx et al., 2017; Hone & El Said, 2016; Khalil & Ebner, 2014; Onah et al,,
2014a; Refaat & Said, 2017) kol Vv YaunAn SW8axkTIK} TOWOTNTA TWV
nabnuatwv (Aldowah et al., 2020; Margaryan et al.,, 2015).

O. Hattie & Timperley (2007) opifouv TNV avatpo@odotnon wg Tnv
TANpo@opia TOU TAPEXETAL OTOV UaONT OXETIKA HE TNV omodoon 1
katavonomn tov. H avatpo@oddtnon Bewpeitatl amapaitntn katd Tn Sidpkela
m™m¢ pabnolakng Stadikaciog (Sawyer, 2006) pe 0@EAN KL Yl TOUG HabnTég
Kal ywr toug S618dokovies. Méow G avatpo@odotnong oL Si8AcKOoVTESG
UTTOPOUV v BEATIWOOLV TIG SISAKTIKEG TPAKTIKEG TOUG Kol Ol pabntés va
BeATiwoouvv TNV amo6S00T] TOUG KOL VO QVATITUEOUV IKAVOTNTEG, OTIWG
Se€10TNTEG ruTopPpLOULOTG (Molloy & Boud, 2014).

H mapoym €ykaipng kot eEXTOUIKEVHEVIG avATPO@OSOTNONG Elval pia amo
TIG KUPLEG TIPOKANCELS VIt TOUS kKaBnyntég twv MOOC (Pappano, 2012; Sari,
Bonk, & Zhu, 2020). Ta dpoup culNTNONG AVTITIPOCWTEVOUV TOV TIPWTAPXLKO
XWPO OTOU Ol HABNTEG EMKOWVWVOUV Ta TPORANHATE TOUG Kat AapBdvouv
avatpo@odotnon ota MOOC (Almatrafi, Johri, & Rangwala, 2018; Onah,
Sinclair, & Boyatt, 2014b). Qotd00, 1 Xp110T] TWV QOPOVH WG TO KUPLO HECO YLK
™mv Tapoxn Bonbelag otoug pabnTéG ouvodeleTal ATO APKETOVG TIEPLOPLOUOVG
Adyw: a) ™G Svoavaroyiag pabntwv-Sisackoviwy, B) ™G SLa@opeTkOTNTAS
TWV YVWOEWV KAL TWV TIOALTIOULK®V TTUXWV TWV LABNTWV, Y) 1 TTEPLOPLOHEVT
GUUUETOYXT] 0€ POPOU cLINTNONG ATO TOUS HaBnTwy (Atydtepo touv 10% Twv
HOBNTWVY EMKOWVWVOUV TA TIPORANUATA TOUS HEGW TOU POpoul) (Onah et al,,
2014b; Wise & Cui, 2018).

H xpnion twv pabnoakwv dedopévwv péow twv Learning Analytics (LA)
umopel v  ouVOpAPEL OTNV  TIHPOXT] EEOTOULKEUMEVNG KAl  EYKOALPNG
avatpo@odotnong ota MOOC. Ta LA opilovtal wg «n uétpnomn, n cvAdoyn, n
avaAvon Kat 1 ava@opd Pnelakwv SeSoUEVWV GYETIKA UE TOUG UXONTEC UE
OKOTIO TNV Katavonon kat PeAtiotonmoinon tng Siadikaciag uabnone» (Long &
Siemens, 2011, o. 34). Me aAa A0y, Ta LA Bacifovtal otnv avdivon twv
YneLaKov cUPTEPLEOPWV TV PaBNTWV Bdoel TG aAANAemiSpaon g Toug pe
TG YN PLOKEG TTAATPOPUES (TI.X., O XPOVOG IOV APLEPWOAY GE EVX TEGT, OL (POPES
IOV EMIOKEPTNKAV TO TEGT, KTA.). NV mepimtwon twv MOOC, ta LA €youv
xpnowomomOei, peTal) AAAWV o€ Yn@Lakovs TIVAKEG TTOU OTITIKOTIOLOUV TNV
mpoodo twv pabntwv (Arnold & Pistilli, 2012) 1 oe povtéda mpdPAeymg
CUUTIEPLPOPWV HAONTWV TOU Kvduvevouv va gykaToAsipouv To pabnua
(Bouzayane & Saad, 2017; Halawa, Greene, & Mitchell, 2014; Xing , Chen, Stein,
& Marcinkowski, 2016; Yang, Sinha, Adamson, & Rose, 2013).
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Ol KATAAANAES KAl OUOLAOTIKEG TTOPEUPATELS avaTpo@odoTnons uéow LA
amarteital va Bacilovtal o Bewplieg pdOnong (Jivet, Scheffel, Drachsler, &
Specht, 2017; Matcha, Uzir, Gasevic, & Pardo, 2020; Papamitsiou, Giannakos, &
Ochoa, 2020) xat va cvuppepiovtal Ta WBITEPA XAPAKTNPLOTIKE TOV
KkaOe pabnipatog (Liu, Bartimote-Aufflick, Pardo, & Bridgeman, 2017-
Shibani, Knight, & Shum, 2019). EmmA¢ov, ot Suvatotteg Twv kabnyntwv
OXETIKA UE TNV EVKOALX XEIPLOUOV TWV TANPOPOPLOV KAl TwV dedopévwy) Ba
mpémel va Aapufdvovtal vtoym oto oxedlaoud twv epyaieiwv LA (Chatti et al,,
2020). Qotdo0, TMOAAEG POPEG OL KAONYNTEG OTEPOUVTUL YVWOEWV KaL/M
UTIAPXEL avavTioTolior HETAE) TWV TPAYUATIKWOV QVAYK®OV TOUG KOl TWV
TANpo@opLwY Tov Tapéyovtal amd ta epyoAsia LA (Fernandez-Nieto,
Buckingham Shum, & Martinez-Maldonado, 2022; Rienties, Herodotou, Olney,
Schencks , & Borowa, 2018). Ou Rodriguez-Triana, Prieto, Martinez-Monés,
Asensio-Pérez, & Dimitriadis (2018) mpotewvayv 6TL 1] EUTAOKT] TWV KAONYNTWY,
WG e8IKWV Tov pabniuatog, Ba pmopoVoE va EMITPEPEL TIO EVIIUEPWUEVES
amo@acels yio ta LA gpyadeia (dnAad amo@daoels oxedlacuov SiSaokaAiag
OXETIKA JLE TITUXEG LABNUATWY 0TO TAIGL0 £VOG TS Ay wYkoU cevapiov).

H tpéxovoa Swxtpfy eotidlel otnv avatpo@oddtnon mov oxedidisTal
Kol Tapéyxetat amd touvg kadnyntéc twv MOOC w¢ yvOOTEG TwV
HLOONUATWY TOUG, KAl TOV TPOTIO LLE TOV 0TIolo 1 avatpo@odoton Baciletal:
(o) oTIC AVAYKEC TOV HaONTWV, () OTA XAPAKTNPLOTIKAE TOV LAOTLATOG,
(V) o€ Tadaywyikég Oswpicg kal () 6TNV ATOQPUYT) VTIEPPOPTWONG TWV
kabnyntwv (Figure 1.1).

2. LtoxoL kot lIpotacelg Atatpiffng

H mapovoa Siatpifn mpaypatedetal to akdéAovBo epeuvnTikod epotnua: Hug
Oa umopovoav va vmootTnpiyOovv ot KaBnyntéc oto oxediaoud kat Tnv
Tapoxn) eEXTOULKEVUEVTIC avaTPoPoboTnons ota MOOC ue Baon ta LA;

Tpelg empépous atoxol fonbovv va amavindei To Avwbev epwTnua.

(1) Na sg&etaotolv oL TEYVOAOYLKEG TPOTACEIC KL TH EPYdAeia Tov
vmosTNpi{ovv Tovg KadNyNTéG oTNV TApPoX avatpo@odotnong Bacsl Twv LA
ota MOOC.

Onmwg ava@épbnke mapamdvw, N xpnon epyoieiwv LA upmopovv va
eEao@aAloovy TNV TTHPOXNG EEATOUIKEVUEVNG KOl EYKALPTS AVATPOPOSOTNONG
ota MOOC. Tl va KATOVONGOUUE TOV QVTIKTUTIO TOUG, €lval onuavTikd va
yvwpilovpe TIG SUVATOTNTEG TIOU TIPOOEPEPOUV TA TPEXOVTA TEXVOAOYIKA
epyarela, eav elval maldaywywd BepeAiwuéva, eav Aaufdvouv vmoymn To
uabnolakd  mAaiolo, KAM  ApKeTEG  ovoTNUATIKEG  BLBALOYpA@IKES
QVAOKOTNOELG ou{NTOVV TI§ SuvaTtotntes TwV LA yix avatpo@oddtnon oty
Tprtofdduia kat €€ amootdoews pabnomn (Avella, Kebritchi, Nunn, & Kanai,

Page| 165



2016; Cavalcanti et al., 2021; Chiappe & Rodriguez, 2017; Lim, Gasevic, Matcha,
Ahmad Uzir, & Dawson, 2021+ Mangaroska & Giannakos, 2019- Schwendimann
etal, 2017- Sharma, Giannakos, & Dillenbourg, 2020- Sunar, Abdullah, White, &
Davis, 2016). Qotdco, vmapxel €A ewWn oCLOTNUATIKOV BLBALOYPAPIKGDY
OVOOKOTIOEWVY OXETIKA LE TN XpNon gpyaieiwv LA yix to oxedlaoud kat v
avTtopatoToinon s avatpo@odotnong ota MOOC. Katd cuvémela, Bewpovpe
amapaitntn ™ Sle€aywynq Wag cvoTNUATIKNG BIBALOYPA@IKNG avVACKOTINONG
OXETIKA UE TO Oépa. Auti 1 ouoTnuatiky BLBAOYpa@IKY avaokdtmon eival 1)
TPWTN TPOTACT AUTHS TNG SLaTpLPS, TTOU OTOXEVEL VA KATAYPAWEL TOV TPOTIO
LLE ToV 0TIo(0 TapEXETaL avaTpo@odotnon Baoel twv LA ata MOOC.

(2) Na vmootnpy0olv oL kKaOnyntéc otn SpopEwon £EATONKEVUEVNG
avatpo@odotnong ota MOOC.

[TponyolUpevol gpeuvnTtég POTEWVAY HOVTEAX Kal gpyaleia LA ywx v
OUTOUATOTIOMGT TNG TAPOXTNG EEATOUKEVUEVIIG OVATPOPOSOTNONG UE EVEPYO
OUHUETOXT TwV Kabnyntwv oto oxedlaoud touvg (dnAadn, LIM.E, OnTask,
SRES, MOOClet mAaiowo) (Burgos & Corbi, 2014; Liu et al,, 2017; Pardo et al,,
2018; Reza, Kim, Bhattacharjee, Rafferty, & Williams, 2021). Qotdco, T«
gpyadela auta Oev kabBodnyolv maldaywylkd TouG SL8ACKOVTEG OTOV
oxedlaopo g avatpo@odotong. l'a mapddetypa, Sev vmtdpyel kaBodrynon
OXETIKA LLE TOV TPOTIO VTTIOCTNPLENG TWV PaBNTWV (T, avaAVUTIKY T{Avon TOV
TPOBANLATOG, TTAPOXT] ETMUITAEOV ACKNOEWV) 1] HE TOV XPOVO avaTPOPOSOTNONG
(dpueon  avatpo@odotnon 1N etepoypovicpevn).  Emmpoobitwg, Ta
TpoTEWVOEVR epyoAeia Sev vmooTtnpifouv Toug SL8A0KOVTEG, €L8IKA TOUG
ALYOTEPO EUTIELPOUG, GTNV XPNOT Twv LA.

['a va tkavoTonjcovpe Tov SeUTEPO GTOXO TIPOTEIVOUUE EVa EVVOLOAOYIKO
TAaiclo Tov amookoTel 6To va kaBodnynoel Toug kKabnynTtés oTo oxedlacud
Kat v Toapoxn mapepfdoewv avatpo@oddtnong Pdaoet twv LA. To
EVVOLOA0YIKO TAQLGL0 amapTi{eTaL ATO:

—  wa katevbuvtpla Swadikacia wg ovvoAo vmodelewv ya v
Briua tpog Brua kaBodnynomn Twv KabnynTwy ava@opiKa Ue TOV
oxeblacpo avatpo@odomons (Y Tapdderypa, opyiKkd ot
KaOnyntés Ba mpEmMEL va KAvouv €va  OXESLAYPOUUN  TOU
HOHONUATOG TOUG, EMEITA va oKe@TOUV TBava TpoBAnuata
HoONTWV KTA.).

—  IpEg KAaTtaAdyous pe mbava mpofAnpata pabntwv ota MOOC
(6mwg, SuokoAieg katavonong pog SpactnpldTTag), Ynelaka
debopéva mov pmopovv va BonBNoouV GTOV EVTOTIIOUO TWV
HLOONTWV OV AVTIHETWTI(OVY auTd Ta TpoPARuata (OTw, o
XpOvog ToU oL pabNTéS a@lEpwoay oe Pl SpactnpldTnTa) Kot
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18¢e¢ yla TPOTOUG avatpo@odotnons (0w, Tapoxn EMITALOV
BewpPNTIKOV VALKOD).

— £va oUVOAO TPOTACEWV OV AELTOUPYOUV WG KKAAEG TIPAKTIKEGY
yix ™ Slpop@won TIo  OTOXELVUEVWY Tapeufacewy. T
TAPASELY A, YLIO VA AVTIUETWTILOTEL TO TTPOBAN U TNG KATAVONONG
HloG Bewpliog TPOTEIVETAL AUEST) TTOPOXT] ETILTTIAEOV AOKTGEWV.

(3) Na Bon6n00ovv ot kaBnynTtéc woTe va Kataotel Slayelpioyog o oxedlaopnog
™G avatpo@odotnong yia MOOC.

0 oxedlaopog TG avatpo@odOTNONG CUVETIAYETAL EMMPOCHETO POPTO
gpyaociag (amdé amoym xpovou Kal TPoomabelng) oTIS 1Mo UTAPYOUOES
appodotTnNTEG TWV S18aoKOVIWY. Q¢ €k TOoUTOV, Bewpnoape amapaitnTo Vo
TAPEXOVHE QUTOUATT] UTIOOTNPLEN 0TOUG SIBACKOVTEG, WOTE Ol TAPEUPATELG
Tov oXeSLAlOVV HEGW TOU EVVOLOAOYIKOU TANLCOIOV TIOU TPOTEIVOUUE vV PNV
elvat xpovoBopeg. H mpotewvopevn ouvelo@opa ¢ Slatpifng yio v emitevdn
aUTOU TOU OTOXOU Q@OpPAa €va_oUVOAO 0SNYLWV YIX TNV EVOWUATWON TOU
EVVOL0AOYLIKOU mAauoiov o€ Texvoloywkd epyodela mov B kdvouv TN
Stadikaoia epunvedoun amo ToV UTIOAOYLOTY).

3. Ms0odoAoyia

Fa v emitevdn twv otoYWV TG Tapovoag SatpPrg akoAovBeital wg
uebodoroyia n Epevva Baoiwouévn otn Zyediaon (Design-Based Research)
(Amiel & Reeves, 2008). H ouykexkpiévn pebodoroyia otoxevel va Bonbnoet
otnNV eMAVoN EKTALSEVTIKWOV TPOBANUATWV HEC® TNG OTEVIG OUVEPYATLOG
HETAEV EPEVVIITWV KAl ELSIKWV/EMAYYEAUXTIOV (TL.Y., KABYNTES). ZOp@wva pe
auTn TN HEBodo, N epeuvNTIK Sladikaciot AVATITUGOETAL 0TA AKOAOVB A oTASLO
(Ewxéva 1):

i. Avaivon  TPaAKTIK®WV ~ TPOPLANUATWV  amMO  EPEVVNTEG Kol
€LIKOVG/EMAYYEANATIEG CUVEPYATIKA,
ii. Xxedlaopog AVoswv pe BAoT TIG UTTAPXOVOES APXEG OXESLAGHUOV KL TIG
TEXVOAOYIKEG KALVOTOIEG,
iii. EmavaAnmtikol kOkAol Sokiun g kat BEATIwonS Twv AVoEWVY 0TV TP,
iv.  AVaOTOXQOMOG OXETIKA HE TNV TOPAYWYN opYXwWV OXeSLoUOU Kol
BeAtiwomn ™G vAoToMoNG TwV AVGEWV.

Avédvon Mpaktikav TxeSraopdg Aboewv pe Baon Ermavedunmricol Korchot Avaotoxaopog ZXeTIKG pe v
MpofAn naTov amnd Epsuvn}'sg TG Ynapxoycrsq Apxés Aoryiis Kat Bektiowons Tav l'chpotywyn'Apxwv )
kat Et§ikovg/Enayyeipatieg IxeSlaopo Kat tig Aboewy STy Tpddn ZxeStaopol kat BeAtiwon g
TuvepyaTikd Texvoloyikég Kawotopieg YAomoinong twv Abcewv

T

BeAtiwon NpoBAnudtwy, Aloswv, MeBddwv kat Apxwv Ixedlacuol

Ewcova 1. MeBodoroyikn) mpoaéyyion Epevvas Baoiouévng otn Zyediaon (Amiel & Reeves, 2008).
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H ovykekpuévn pebodoroyia e@appuoletal eMAVOANTITIKA HE oTdYOo TN

otadlakn BeAtiwon Twv AVGEWV IOV AVATITUOGOVTAL AUTOG 0 ETTOUVAATTITIKOG
XAPAKTNPAG OTNV OUYKEKPLUEVN SlxtpPry odnynoce oe TéooEPLS KUKAOUG
£peuvag. ZUyKeKpLuéva:

2TOV TPWTO KUKAO, TIPAYUATOTIOMONKE AVAAVGT TOV TIPORAUATOG HECW
avaokommong ¢ BLBAoypagiag kol HEcw V0 SLlEPELVNTIKWY UEAETWV
oe éva MOOC tou Iavemiotnuiov touv Valladolid oxetikd pe ta
TPoBAUATA IOV AVTILETWTI(OVV ol padnTés ota MOOC Kol TIG TUKTIKEG
QVTLUETWTILONG TwV TPOoRANUETwY Tovg. [Ipayuatomomaoaue emiong po
StepeuvnTikn peAétn pe 14 nuSounpéves ouvevteLEELS e KaONYNTES
MOOC vyw@ va €VTOTIOCOUUE TIC QAVAYKEG TOUG OTNV  TOPOXT
avatpo@odotnonG. ATd TV avdAvomn TPOEKLIE 1] AVAYKY EVVOLOAOY LKWV
KOl TEXVOAOYIKWV EPYUAEIWV Y TNV LTTOOTHPLEN TwV KabnynTtwv MOOC
OTOV EVTOTILOUO TWV UAONTWV OV AVTILETWTI(oVV TIpoBAUATH KATAE TO
udbnuo kol oty Tapoxn  €SATOUIKEVUEVWY — TIHPEUPACEWY
avaTPOPOSOTNONG. ZE AUTOV TOV KUKAO SnULoupynOnKe KAl 1 TPp®TN
£K80X1) TOU EVVOLOAOYLKOU TTAXLG IOV YLt THV VTTOCTHPLEN TV KAONyNTwVv.
Kata ™ Sudpkela autol Tou KUKAOUL, £ywvav 2 PEAETEG UE KAOBMYNTES
MOOC, mouv pag Bonbnoav va afloAoyiooupe Kol va BEATIWGOVUE TO
EPEVVNTIKO TTAA(G10.

Ztov Sevtepo kUkAo, efetaocape TN PpAoypagio OYETIKA HE TIG
TaSaywylkés Bewpieg avatpo@odotnong ywr va ouvBEooUUE TOUG
KATOAOYOUG KOl TI§ KOTEVOUVTNPLEG YPAUUES TOU  EVVOLOAOYLKOU
TAaloiov. EmmA£ov, TpayuatomoOnKe 1 Xpron TOU EVVOLOAOYLKOU
mAatoiov oe éva MOOC. H peAétn akoAovOnoe OAeg TIG PACELS TOU
HoOMuUaTog: amd TNV apXIKy @4omn, Katd v omola To TAaiclo
xpnowomomOnke pali pe tov kabnynty Tou UABUATOG Yl TOV
gvtomiopd mOavwv mpofAnudtwyv Tov Ba pmopoVcav va €xouv ol
naBNTéG Kat Ta Ynelakd dedopéva Yo TV aviyveuor Toug, péxpL tThv
TeAK] afloddynon Tou ovTIKTUTIOU TOU TAaloiov Yyl Tnv Tapoyn
avatpo@odotnone. Auth 1 eumelpio xpnoiuevoe 6Tov EUTAOVTIOUO TOU
£PEVVNTIKOV TAALG{OV.

Ztov TpiTo KUKAO, €0TIACAUE OTO VA WPEWWCOVUE TOV Xpovofdpo
xapakmpa ™G Swadikaciog yie toug kabnynteég. H eumepla tov
TIPONYOUUEVOU KUKAOUL £8el€e v avaykn efolkovounomng xpovou amo
Toug KaBnyntég otn Sadikacio oxedlacpol TG TAPOXNS VTTOGTHPLENG.
Kata ™ 8udpkela avtol Tou kUkAou, Eekiviioe 1 EVOWUATWOT TOU
£VVOL0A0YIKOU TAXIGIOU OE £va TEYVOAOYLKO epyadeio, éva ocVoTNUQ,
0TOY0G TOu oOToiov eival va autopatormowjosl Tn Swadikacio Tou
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TAawoiov kAl va SlevkoAVVEL TO €pY0 TOU OXESLOGUOV TNG TAPOXTNS
aVaTPOPOSOTNONG GTOUG KONy TES.

= Yrov TETapto KkUkAo, Paocwlopevol ot BiAoypagio kol TIS
TIPONYOUUEVEG epTElpieg afloAdynong, Onuovpynoane To oUVOAO
TPOTACEWY TOU TEPLIAAUPAVOVTAL OTO €VVOLOAOYIKO TAaiolo Kol
EMTALOV BEATIWOOAUE TIG KATELVOLVTIPLES YpAUUES ToU TAALoiov. Katda
™ Sudpkelad auToV Tou KUKAOU, OenxOn n teAwkn afloAdynomn Tov
FeeD4Mi pe xabnyntésc MOOC, OTOU €QAPUOCAUE TO EVVOLOAOYLKO
mAaiclo ota Sik& Toug pabhupata. Méow autig TG eumelpiog
aELOAOYNCAE TN XPNOLUOTNTA Kol XPNOLUOTNTA TOV TANLG(0V.

'Onwg mpofAémetal and ) pebodoroyla, Ta amoteAéopata kabe KUKAOU
£xouv dnpoactevtel o€ £ykpLta cUVESPLA KAL TIEPLOSIKA.

4. AlepeVVNTIKEG MEAETEG

H ovuykekplévn evomta  efetalel TG OlEPEUVITIKEG  UEAETEG  TIOU
TpaypatomomOnkay  katd TN Sudpkela ¢ Satppng. ZuvoAika,
TPAYUATOTIOMNOUUE TPELS SIEPEVVNTIKEG LEAETEG OTIG OTIOLEG CUUUETEYQV TOGO
KaBnynTtés 600 kat pabnteg twv MOOC. Auti 1 Tpoceyylon emeétpede P
BaBltepn KATAVONOT TWV AVAYK®OV TWV TPWTAYWVIOTOV NG Sadikaciog
nabnong. Ot SU0 TPWTEG OBLEPEUVNTIKEG HEAETEG EMKEVIPWONKAV OTA
TPOLBANUATA TTOV AVTILETWTI{OVV 0L HaBNTEG KATA TN SLAPKELX TOV HABNHATOG
KOl 0T CUUTIEPLPOPA TOUG OTAV TTPOooTIaBovV va EemepAcouy Ta TPORANUATE
Toug. H tpltn Siepeuvntikn peAetn otdxevoe toug kabnyntés twv MOOC kot
KATESEEE TIG OTPATNYIKEG TIOU XPNOLUOTOOUV KOl TIS TPOKANGELS TOU
QVTIUETWTII{OVV OE OXECT UE TO OXESLATUO KL TNV TIHPOXT] AVATPOPOSOTNOTG.

01 8V0 pwTeS ueAéTeg paypatomomBnkav oto MOOC Por los mares de la
traduccion economico-financiera 2ed (EN-ES)19 am6 tov MdpTtio €wg Tov lovvio
tou 2018. To pdONUX TPAYUATEVTNKE TNV HETAPPACT] OLKOVOULKWV Kol
ETIYELPNUATIKOV 0pwV HETHED ayyAIKNG Kol OTaviKNiG YAwooas. To MOOC
mepleixe emtd efSopadiaieg evotnteg pe SlaAéfels video, V0 Sla@opeTika
@opoul (8nAadn @Opoul YEVIKNG cu{NTNONG KoL POPOL GUITTNONG OUASIKWY
SpactnplomTwy), Kovwvikd Siktua (0Twg, Facebook) kal S1a@opes atoukeg
KOl OHOSIKEG €PYAOleq LUTOXPEWTIKOU KOl TPOALPETIKOV xapoaktnpa. O
EKTILWUEVOG @OPTOG gpyaciog Ntav 3 wpeg v €BSopada. Amo toug 866
HoBNTEG TOU eyypa@NKay o0To paOnua, ot 169 £Aafav TO TMOTOTMOUTIKO
emtuxovUg mapakoAovOnong (19,52% mocootd oAokAnpwong). Amapaitnn

es-8014, TeAevtaia tpdoBaocn: NoéuBprog 202
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TPOUTOOECN YLIo TNV ATIOKTOT) TOV TILOTOTIOTIKOU Y TAV 1] 0AOKAT pwaoT OAwV
TWV VUTOXPEWTIKWV gpyaciwv. O Svo Tpwteg peAétes efepedivnoav Ta
akolovba epwTuata avtiotowa: «Iloiax mpofAuata avtiuetwmi{ovv ot
uadntéc oe éva MOOC» xal «Xe moto Babud n Yneiaky CUUTEPLPOPE TwV
UAONTWOV TIaAPEYEL XPNOLUES TIANPOPOPIES YIX TOV EVIOMIOUO QUTWV TOU
avTipuetwmi{ovy mpofAnuata katda tn Siapketa evos MOOC; ».

H tpitn Stepeuvntikny peAétn mpaypatomomnke amod tov OkTwfplo £wg
Tov Aeképufplo tov 2018 kal amaptiotnke amd éva 6UVOAO GUVEVTEVEEWY UE
kabnyntés MOOC. H ouykekpluévn peAETn oTOXeve va pilel @weg oTig
TPAKTIKEG KL TI§ TPOKANOES Twv kabnyntwv MOOC katd T Swadikacia
TOPOXNG AVATPOPOSOTNOTNG OTOUG UAONTEG KATA TN SLAPKELQ TOU PHoBNUATOG.
H peAétn meplédafe 14 nuSounuéveg OUVEVTEVEELS HE KaONYNTEG KAl
vmevOVUvoug emiPAémovteg oxeSlaopol Twv pabnuatwv oce MOOC. H tpity
HEAETT) peVVNOE TO akOAoLOO epwTnua: «Ilota eivat n eumelpia TwV KaONyNTWY
otn Owadikacia mapoync Ponbeiag kar vmoothpléne oe  UadnTEG TOU
avtipetwmi{ovv duokodies ata MOOCs;»

AT6 ™V avdAvon Twv PEAETWV TPOEKLYPAV APKETA KO TpofAnpata
TOU UTOPOUV VA QVTLUETWTIOOUV 0L UaBNTEG KAl VA AELTOUPYNOOUV WG
tpoxomedn ota MOOC, 6Twg SuokoAles AOYw EAAeWPmG yvwoewy, (MTHHOTA
IOV OoXETI{OVTAL LE TNV KATAVONOT TOU MABHATOG KOl TWV SPACTNPLOTHTWY,
EMewm £ykapng avatpo@odoTtnong K.a. AuTd Ta TPoBAUaTA NToV KO
aveEapTTwg Tov padnuatog (m.y., [IAnpoopwkn 1 lotopia). Ta evprjpatd pog
OXETIKA Me Ta TpofAnpoata Twv pabntwv ota MOOC ocup@wvolv ue
TponyoUueveS epyaoieg Twv Giitl et al. (2014), Henderikx et al. (2018), Hone &
El Said (2016) kot Loizzo et al (2017). Qg amotéAeopua, BewpoV e OTL 1| TTAPOXN
€VOG OUVOAOL TIPOBANUATWY Ba PUTTOPOVCE VA TIPOETOLUACEL TOUG KAONYNTESG
Yl TOV OXESLAOUO EEATOUKEVUEVWV TIAPEUPACEWY EK TWV TIPOTEPWV.

EmumAéov, evtomicape Twg vmdpxel EAAenm Baclk®wv yvwoewy €k HEPOUG
Twv Kabnyntwv MOOC ya v katavonon tTwv TAnpo@oplwv Baoel twv LA
Kal EAAewm gpyadeiwv ya v kabodnynon toug atn xpnomn twv LA. Autd To
gupnua elval oVPEWvVo pe TIG €peuveg twv Fernandez-Nieto et al. (2022),
Matcha et al. (2020) kai Rienties et al. (2018), ot omoleg avédellav Tig
SVoKoAlEg TOOO TWV HABNTWVY 000 KAl TWV KABNyNTWV oTNV €punveia Twv
Sdedopévwv LA. EmmAgov, ot Mangaroska & Giannakos (2019) mpotewvav v
Snuovpyla mMAaciwv Kat evvoloAoyikwy epyoieiwv mov Ba fonbricouvv toug
KAOMYNTES VA KATAVOT|00UV KAL VX EQAPUOGOUV TIG TTANpo@opies LA kal va Tig
OLVBECOLV IE TIG AVAYKES TOV Pa B UaTtods TOUG.

AvtioToxa, oL Tpelg HEAETEG KATESEIE QY TTWG GLXVE Ta Slabéopa epyaisia
LA 8ev eivar xprioua yio tapoxn eatopkevpuévng Bondelag katd tn StapKeLa
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TOU Habnuatogs, emeldn cuAAEYouv Sedouéva Twv Ladntwv xwpis va efetalovv
To (810 TO TrepleXOUEVO TOV pabnuatog. I'a mapadelypa, eEetdlouvv Tov Xpovo
TOU £vag UadnTis a@lEpwoe o€ P Spaoctnplomta Xxwpis va Aappavouv
oYy ™ SuokoAia ™G SpacTnpOTTAG. Q¢ amoTéEAEcUd, DEWPOVUE TTWG
XpeLdleTal va StepeuvnOel edv 1) GUUUETOXT] TWV KAONYNTWV OTNV ETIAOYT TWV
naBnTikwv Sedopévwv Ba umopoce va 0ONYNOEL GE TIO KOTATOTIOTIKA
amoteAéopata. Katw amd autd 1o mpioua, ol épsuva twv Pardo et al (2018)
kat Liu (2017) mpdtewav 1n xpnon epyaieiwv LA mov emTpémouv 6TOoUG
KaONyNTéS va emiAéEouy Ta Ym@lakd Sedopéva Bewpov TIo GYXETIKA WOTE Vo
TIAPEYXOVV TILO OUCLAOTIKT AVATPOPOSOTIOT] GTOUS LABNTEG TOUG.

Ta amoTeAéopaTa TV SILEPEVVNTIKWOV UEAETWV 08NYNOAV GTOV OPLOUO
TV TPOTacewVv ™G SatpPne. ITo ouykekpluéva, odnynoav: a) atnv avaykn
HLOG CLUOTNHATIKNG BLBALOYPAPIKNAG AQVACKOTNONG TOU VX ATTOKAAUTITEL TNV
TPEYOVON KATAOTHOT OXETIKA UE TA TEXVOAOYIKG epyaAsia ylo Tapoxm
avatpo@odotnong ota MOOC pe v mapéuBacn tov kabnynt, kat B) o€ éva
EVVOLOA0YIKO TTAQiGL0 TTOL oTOXEVEL va BonBrjoel Toug kabnynTtés twv MOOC va
SLAPOPPWOOVV EEATOUKEVUEVEG TTAPEUBATELS AVATPOPOSOTNOTG.

5. Ilpotaceig Alxtppng
5.1. Tvotnuatikn BiAloypagikn Avaockomon

H +tpéxovoa evommta mapovoialel Ttnv ovotnpatikn BiiAoypa@kn
OVOOKOTINOT TIOU  €KTOVNONKE Yyl TNV KATOVONOT TWV TEXVOAOYLKWY
TPOTACEWY YA TIAPOXT] AVATPOPOoSATNoNG Bacel Twv LA amd toug kabnynteg
ota MOOC. H BiAloypa@ikny avaoKOTT oY ATOTEAEL TNV TIPWTY TIPOTACT] TNG
SLatpPrg Kol 6ToXEVEL 0NV EMUTEVEN TOU TPWTOV GTOXOV TIOU TIXPOVUCLAGTNKE
otv Evomta 2.

H ovompatwikn BiBAoypa@ikny avackommorn kabBodnynbnke amd To
aKOA0VO0 epeUVNTIKO epw TN «Iloteg ivat ot GUYXPOVES TAOELS OXETIKG Ue
™MV mapoyn avatpo@odotnons amo kabnyntéc ota MOOC PBdoel Twv LA;». T
™MV KaAUTEPN OSlepeVVNOT TOU EPWTNUATOG, EVTOTIOAUE TIS QOKOAOLOEG
téooepig vmoepwtnoelg (Figure 4.3):

— Ilowa eivat n ovvoliki) etkéva ¢ avatpo@odotnons Pacel Twv LA ota
MOOC oUuQwva e TA TPOTPATA EPEVVITIKG GESOUEVE;

— Ild¢ oyedialetar n avatpopodotnon ota MOOC doov agopd TIi¢
Tadaywyikés Oswpies mov akolovBolvtal;

— Ildg epapudlovtat ta LA ota MOOC yia va kaBodnynoovv Tnv
avatpoposoTnon;

— Ilowa gival ta amoteléouata TV TAPEUPLIoEWY aAvaTPoPOSOTNONG T
MOOC otnyv mpdén;
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H BiBAloypa@ixny avackomnon akoAoVONoE TIS KATEVOUVTIPLEG YPAUUES
Tov Tpotewvav ol Kitchenham & Chartes (2007). Ot Kitchenham & Charters
opyavwvouy T Sladikacio TG avaokOTnonG o€ 3 PACGELS: GTO OXESIAOUO TNG
avaBewpnong, ot Selaywyn TG avabewpnonsg kKol oTnv ava@opd Twv
OTOTEAECUATWV. ZUUP®VA UE TIG ATTOPACELS TIOV EANPONCAV KATA TNV TIPWTN
@aom amd évav cuVoAlKS apluo 227 apBpwyv, 38 dnupooctevoelg BewpnONKOY
OXETIKES yla ovpmepAnym oty BipAoypawn avackotmon (Figure 4.4). Ta
OTOTEAEGUATA TTOPOVCLALOVTAL AKOAOVOWG.

AVa@opiKd [LE TO TIPWTO VTIOEPWTN LA YLO TNV CUVOALKT] EPEVVNTIKY ELKOVA
m¢ avatpo@oddmong ota MOOC, Ta oToElr TOU GUYKEVTPWONKav
Katédelav o ePELVNTIKO evlla@Eépov Yl Tn xprion Twv LA pe okomd T
Stapdpewon mapeufacewv. YYnAOTEP TPOCGOXN ONUELWONKE KATA TIG
mepLddoug 2015-2018 kat 2020-2021. O Lederman (2019) epunvevce Tto
uetovpevo evdia@épov v ta MOOC w¢ amoppolx TwV XOUUNA®Y TTOCOOTWY
oAokAnpwong twv padnuatwv. Iapopoiwg, 1 petafoAry twv MOOC amd
AVOLYTO EKTIASEVTIKO UOVTEAO OE UOVTEAD ETIKEVTPWUEVO OE SLATIOTEVTIPL
EMMESOV TPOTITUXLOK®MV KOl UETATITUXLNKWV GTIOVS®WY Ba UTopovoe va €XeL
ETNPEACEL GTNV EVOAAQYT] TOU £PEVVNTIKOU evlla@épovTtog (Reich & Ruipérez-
Valiente, 2019). TéAog, n mavénuia COVID-19 petéBale To eKTALSEVTIKO TOTIO
Kat odnynoe o€ voBétnomn Twv MOOC o€ 6Aa T EKTTALSEVTIKA ETTITTES A, KON
kat otV TpwtoPabula exmaibevon (Chen et al, 2020; Impey & Formanek,
2021; Ma & Rindlisbacher, 2020). Q¢ gk ToUTOV, UTTOBETOVE OTL 1] KATAGTHON
tov COVID-19 evétewve TV TIPOCOXN] OTNV TAPOXT] AVATPOQOSOTNONG OEF
nalikd mAaiowa.

IXETIK& HE TOV OXESIAOPO NG AvVATPOEOSOTNONG OCUUEWVA  HE
TSy wylkeG Bewpleg, Ta EVPNUATA Pag VTTOSNAWVOUY TNV AuTopuBUL]OpEVT)
Mdabnon w¢ T kKowws e@appoopévn Beswpla ota MOOC. Katda tnv
AvtopuBulopevn Mabnom, ot paBntég mpémel va opilouv autOvopa TNV
pnabnolakn touvg Swdikacio (Zimmerman, 2000). Ta amoteAéopatd pog
oupwvoly toug Khalil et al. (2022) olOupwva pe TOLG oToiovLG, T
AvtopuBulopevn Mabnom eivat 1 kuplapyn Bswpla ToOv evnUEPWVEL TIG
mpotdoel Twv LA oty tprrtofabuia exmaibevon. Qotdéco, amd T 38
SNUOCLEVOELS IOV aVAAVOTKAY, LOVO 8 avEPEPAV £VA CUYKEKPLUEVO TIAXICLO 1)
Bewpla padbnong. O CUYKEKPLUEVOG TIEPLOPLOUOG KATASEIKVUEL TNV EAAElYm
EKTASEVTIKNG PAONG YW@ TH OCUCTHUATA AVOTPOEOSOTNONG KAl TIG
TpoPAemoOueveg apeUPaocels Toug. Ta amoTeEAEoUATd pag eival cupPatd pe
toug Cavalcanti et al. (2021) kat Jivet et al. (2017), ot omoiol vIToyp&upuLGav T
vevikn éAendm madaywyikig faong ota epyaieio LA OV cuvavt@vTal 0TV
Tprtofabula ekmaidevon kat oe SadikTvakd TepBaArovta pabnong. Ot
Ferguson & Sharples (2014) cvoxéticav TV amovsia TadaywyKov TALciwy
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ota MOOC pe v pelwon evlla@EpovTos TwV UAbnT®V KAl TNV amoXwpnon
TOUG aTO TO padnpa.

‘Ocov agopa v e@appoyn twv LA ota MOOC yw 1o oxedlaouod
aVATPOPOSOTNONG, TA OTOLEIN OV CUYKEVTPWONKaV £5el€av pia TolKALa
gpyadeiwv LA, éxovtag ta Ymelaka Sedopéva Twv HaBnTwv wg KUpla Tty yLo
™mv  evnmuépwon Twv mapepfacewyv. Ta  TEXVOAOYIK& epyaAsia  TOU
AVATITUXONKAY a@OPOVV KUPIWG TIVAKESG, 1 CUTOUATOTOMUEVH CUOTHHUOTO
avVaTPO@OSOTNONG UE TN HOP@Y] VTEVOUUIoEWY, EVOAPPUVTIKOV UNVUUATWY
KAT. TMapdda autd, kapio amd TI§ Snuocievoelg Sev PoEPN oTNV TAPOXT)
oYWV Yo va S1EVKOAVVOEL 1] KATAVOT|OT) KOL 1] EQAPUOYT] TWV TIATIPOQOPLOY
Twv LA amd toug Si8dokovteg. A&ilel va ava@epBel 6TL oL kabnynTtég cuxva
aVTIHETWTI{OVV SUOoKOAlEG GTNV gpunveia Kal T xprion Twv TANPo@opLwv LA
(Fernandez-Nieto et al.,, 2022; Matcha et al., 2020; Rienties et al., 2018).
[lpdyparty, ot Mangaroska & Giannakos (2019) avépepav 0ti, mapoAo mov
VTIAPXOLV TOAAA epyadeia LA, ot kabnyntég e€axoArouvbolv va ypeldlovral
kaBodynon yia va KATavonoouv Kol vo xpnotlpomoujoovv ta LA oTig
HoBNOLAKEG TOUG TIPUKTIKES.

Ta amoteAéopata TwV TAPEPPATEWY AVATPOPOSOTNONG SElYVOUVY EAAEWT
EUTIELPLKWV HEAETWV KL AELOAOYTOEWV O QUOEVTIKA HaBNpaTA. ZUYKEKPLUEVQ,
HOVO 4 UEAETEG aVE@EPAV TNV EKTIOVNON AELOAOYNONG TWV TEXVOAOYIK®WV Kal
EVVOLOAOYIK®WV TIPOTACEWV TOoUG. To yeyovog autd vmodnAwvel 6TL To Tedio
Bploketal akoun o€ TpwLUo oTddo. Ot TTAPATNPNOELS LOG CULQP®VOVV [E TNV
TpéYovoa Katdotaon Twv mapeppfacewv Twv LA oty Tpirofabuia
Exmaidevon (Tsai, 2017; Viberg, Hatakka, Balter, & Mavroudi, 2018) kot ota
MOOC (Zhu, Sari, & Lee, 2022). IUUTEPACUATIKA, UTAPYXEL ML YEVIKN
avakoAouBia PETAED TWV EPEVVNTIKWY TTPOTACEWV KAL TNG EQAPHOYTG TOUG OE
EKTIAUSEVTIKEG TIPAKTIKEG.

Tuvoyilovtag, ta amotedéopata vtodnAwvovv 0TL To Tedio egeAlooeTal
Sedopévou Tou aUEAVOUEVOU eVELAPEPOVTOG Yia To BENa, TNG TOKAING TwV
TPOTEWOUEVWY AVCEWY KAl TOU aUEAVOUEVOU aplOHOU TwV EPEVLVITIKWV
apBpwv. Q0t000, 11 AVACKOTMN O™ VTESEIEE TNV EAAELYN EUTIEIPIKWOV HEAETWV
Tou SlEPEVVOLVY 11 Xp1ion Twv LA yl v evnuépwon Tng avatpo@odotnong
ot MOOC «xat ywx T afloAdynon TOU aVTIKTUTIOU oUTNAG NG
avVaTPO@OSOTNONG  OTNV  EKMASEVTIKY  TPAYHOATIKOTNTA.  EmumAéov,
Katadelytnke n EAAelym madaywykng vmoatpLEng Twv gpyaieiwv LA v
Stapopewon ¢ avatpo@odotnong Tédog, 1 PLBAOYpa@K avaokOTnon
£8ete OTL T epyadeia LA Sev mapéyouv kaBodiynon otoug S1I6G0KOVTEG Yl
TOV OXeSoUd TWV OTPATNYIK®WV avatpo@odotnong. ‘Evag  tpomog
OQVTLHETWTILONG AUTWV TWV {NTNUATWY o HTTOPOUoE v a@OPA TNV EVEPYO
OUUUETOXT] TWV KABNYNTWV, 0XL ATAWNG WG TEAIKOUG XPNOTEG TWV EPYAAELWY
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Twv LA aAAd w6 ouv-oxeSLaaTés Twv epyaieiwv. Ia mapaderyua, ol kabnynteg
Ba pmopovoav va oUVeETIAEyouv 1 va opilouv ta Ym@laka SeSopéva twv
HaBNTWV oV BeWPOoVVTAL WG KATAAANAOTEPK CUUP®VA UE TA XUPAKTNPLOTIKA
KOl TOUG GTOXOUG TOU PaBnUaTog.

5.2. EvvoloAdoywko IMAaicro FeeD4Mi

H tpéxovoa evotnTa TaPouoLdlel TO EVVOLOAOYIKO TAQIGLO TTOU QVATITUXTNKE
Kata TN Suapkela ¢ SlatpPfrig yia mapoxn avatpo@oddmong Baoel twv LA
amd toug kabnyntég ota MOOC. To &€vvoloAOYIKO TAXICLO OmOTEAEl TNV
Sevtepn poTAON ™G SLATPLPS KAl 6TOXEVEL 6TNV EMITEVEN TOU SEVTEPOL KL
Tpltovu gpevvnTikov atoyov (BA. Evotnta 2).

[l TV QVTILETWTILOT TWV TIEPLOPLOUWY TIOV EVTOTIOTIKAV TTPONYOUUEVWS
KATA TN CUOTNUATIKN avackommor s BifAoypapiag (BA. Evomta 5.1) kot
TIG TPELg SlepeuvnTikéG peAétes (BA. Evomrta 4), mpoteivoue To EVvoloA0YIKO
mAaiolo Feedback Design for MOOC Instructors, FeeD4Mi. To FeeD4Mi otoyevel
va  Bonbnost  TOug KABNYNTEG VA AVAOTOXOOTOUV  TIG  TIPOKTIKEG
aVATPO@POSOTNONG TOUG KAL 0T OUVEXELA VO OXESLAOOUV TIG TAPEUPACELS
Baoel Twv WBlatepoT)TWV TOU pabnuatog toug. H pebodoroykn mpooeyylon
Tov akoAouOnOnke katd v Tapovoa Satplf (BA. Evotnta 3) kaBodnynoe
Tov oXeSLaopo kal TN Stadikacia avamTuéng Tou TPoTEVOUEVOY TAdLaiov. To
FeeD4Mi amoteAeital amd Ta akoAovOa otolyela:

— TEVTE SLAOTACELS IOV UTIOSELKVUOUV TIG TIAPAUETPOVG TIOV TIPETIEL VX
ANeBovv oYM ylx To oXeSlaopd €EATOUIKEVUEVWY TIAPEUPACEWY
avaTpo@odoTnong,

— poa Swdikacia Baclopévn o€ KATEVOUVINPLEG YPAUUEG YIX TOV
oXeSLAoHO TV TIapeUPATEWY,

— TIpES  KaTaAOyoug peE mBava TPoBAHATH  HABNTWV, TPOTACELS
ymnolakwv dedopevwv mou pmopolv va onbrjcouv oTov EVTOTIOUO
TV HABNTWV IOV QVTIHETWTI(OVY auTd T TTpoBANpaTA (T.X., 0 XPOVOG
TOU oL HabNTéEG a@lEpwoav o€ Mo SpaotnplotnTa) Kol L8EEG
vmootpLing,

— €va 0UVOAO TPOTACEWV TOV AELTOUPYOVV WG KKOAEG TIPAKTIKES» YL TN
SLaPOPPWOT TILO GTOXEVHEVWVY TTOPEUBATEWV.

— €va oVUvoAo 0dNyLWV oYESLAoUOV Yl TV EVOWUATWOT TOV TIAALG {0V O
TEXVOAOYIKA EpYQAELQL

H Ewoéva 2 ouvvoyilet to mAaioclo FeeD4Mi kal TIS €VEPYELEG TOV
mpofAémovtal oe kabe Sidotaom. Ilo ouykekpluéva, To TAaiclo elval
OPYQAVWHEVO YUPW ATO TI§ AKOAOVLOEG TTEVTE SLACTATELS:
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1)

2)

Xyediaouds uddnong: H mpwtn Sidotaon tov FeeD4Mi meplypdgel Tig
SlotePOTNTEG TOU pabnuatog (Yo apddetypa, Soun tov pabniuatog,
TOPOL, CUGYETLOT PETHED TWV TOPWV) OV TPETEL VA AVAGTOYX NG TOVV
Kal va TmeplypdPouv ol KabnynTtés. TUYKEKPLUEVA, Ol KabnynTég
KaAovvTal va eptypdPouv To uabnud toug tpocdiopilovtag tn doun
™G evotnTag, Tn SuokoAla Twv AoKNCEWYV, TI§ SPACTNPLOTNTES TIOV
elval aToUIKES 1] OHASIKEG, VTIOXPEWTIKEG 1] ETAOYNG, K.CL.

HpoPiijuata twv padnrtov: H Sebtepn Sidotaon touv FeeD4Mi
TEPLYPAPEL Ta TOAVE TPOBAUATA TTOU UTTOPOVV VA AVTILETWTIOOVV
ol BN TéS KaTd TN SLApKELX TOU PaBUAToG. Ot SIEPELVITIKEG LEAETEG
(BA. Evomta 3) amokdAvPav éva 6UVvoAo TPOoRANUAT®WY TwV LadnT®v
Tov elvat kowd e MOOC Sla@opeTikwv KAASwvY (Y TapdSetyua,
MOOCs Iotopiag, Mabnuatikwyv). Oewpovue OTL 1 TApoxn ULag AloTag
TETOLWV TPOPBANUATWY GTOVG KabBNynTES B TOUG SLEUKOAUVEL KATA TOV
oxeblaopd mapepfdoewv avatpo@odotnong Ta TpofARuUATA TwWV
HaBNTwv (TMOU  EUTEPLEXOVTOL OTOUG KATOAOYoug) upmopel va
oxetifovtal pe INTNUATA KATAVONoNgG, EAAEWPM YvwaoTikoL voflabpov,
ouvepyaaia HETAE) TWV CUPUAONTWY K.O.
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Ixedraopndg Madnong
[
* epypa@n) TG Sopung Kal TwV LSLALTEPOTHTWY TOU Hab A TOG.

* Tlpocdioplopdg aAAnAegaptnon petad Twv TOPWV ToU Labnpatog.

3)

4)

V

MpopApata twv Madntomv

* AvaoTtoxaopdg mbavwv TpoBANUATWY TwV HadnT®Vv.

* Iepdpxnon twv TpoPANUAT®Y OV 0 KAONYNTAS B€AeL v Tap€pPeL.

|

Yneuakd Asdopéva

* Emoyn Seitwv Bdoel twv Yn@akmv §eSopévwv Twv padntov mov
va oYETITOVTAL HE TA TIPONYOUUEV®G ETIAEYHEVA TIPOBAT AT - Q
%

|

Kavoveg Avatpo@odotnong

* Emidoyn] tou kataAAnAov ouvoAou TtpofANUATWY Kat SEKT®OV
(6ebouévwy twv Slabéoiuwv pyarelwv kat Twv TEPLOPLOUWY TOU

uabnudtwv).
* Tlpooappoyn Twv SEKTWV WOTE va SULOVPYTICOUV KAVOVES ‘€Gv-TOTE .
Mpotaosig Avatpo@odotnong
* Emidoyr] tou t0mov, Tou TapGXou Kal Tou XpOvou Xopnynong meg S
AVATPOPOSOTNONG GTOVG LAONTES. o:ﬁ

FeeD4Mi KatéAoyot

%+ FeeD4Mi IIpotdoeig/ Koég MpakTiicég

Ewova 2. Ameikovion tng Stadikaoiag FeeD4Mi.

Pnelaka Sedopéva: H tpitn Stdotaon tov FeeD4Mi agopd Ty emidoyn
Selktwv (0TwG, XpOVOG TOV APLEPWONKE 0g U SpacTnPLOTNTA) Y
TOV EVTOTILOUO GUUTIEPLPOPWV TIOAV®OV UABNT®WV oV SuoKOAEVOVTAL
AvTol o1 Seiktes Baoilovtatl ota Ynelakd dedopéva Twv pabnTwy mov
Snuovpyovvtal Katd TN SLEPKEWX TOU HABUATOG HEOCW TNG
oAAnAemibpaong pe v mAat@oppa padnone T mapaderyua, éva
TPOPANUa KaTavOnonG TEPLEXOUEVOU Ba pmopoVoE va EVTOTILOTEL
TOPATNPWVTAS XAUNAEG BabuoAoyies o€ wa SpAcTNPLOTNTA 1) TIOAAES
mpofoAég tou (8lov video. To FeeD4Mi mpoteilvel emiong éva oUvVoAo
KATOAOY®WV Kol TIPOTACEWV  TIOU XPNOLUEVOUV Yld TNV KAAUTEPN
ETIAOYT) SEIKTWV.

Kavéveg avatpopobétnong: H tétaptn Sudotaon Ttouv FeeD4Mi
TepAauBavel T SuvaTtdéTNTA TWV KAONYNTWVY Vo TIPOGAPUOCOUY TOUG
Seilkteg TG TpoT Yol eV G SLAGTAONG WOTE VL SIULOVPYNIGOUVV KAVOVEG
Kal ouvOnkeG ‘edv-tote’. Tl mapadelypa, n TpoPfoAn evog Bivieo mavw
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amd 4 @opég umopel va Bewpnbel amodekt edv 1 SuokoAia NG
Spaotnpldmrag eivat vPmAn kal pmopel va gival TpoelSoTomTIKY £dv
1 SuokoAia TG SPAGTNPLOTNTAS EIVaL YOUNAN.

5) Hpotdoeis avatpopodétnong: H tedevtaio Sidotaon tou FeeD4Mi
OXETI{ETAL UE TIG SLAPOPETIKEG TITUXEG AVATPOPOSATNONG TIOU TIPETEL
va AdBouv vToYm ot SIBACKOVTEG TIPOKELUEVOU VA SLOUOPPWOOUY
ETILITUYNUEVEG TAPEUPACEL  AVATPOPOSOTNONG AUTEG Ol  TITUXEG
oxetifovtal pe Tov XpoOvo NG avatpo@odotnons (kabuotepnuévn 1
apeon), Ta peoa pe Ta omoia Ba mapadobel n mapéuPaon (u€ow email,
eldomoimong, péow Tov (Slov Touv SidokovTa, K.a.) KAl To €i60G TNG
mapéuBacns avatpo@odotnong (avaAuTikr emiAvor Tov TTpoBAUATOG,
yevikotepeg vumodeilels k). O KATAAOYOG UE TIG TPOTACELS
avVaTPOPOSOTNONG KAl Ol KOAEG TpakTikéG Tou FeeD4Mi mapéyovrtal
Yl TOV KQAUTEPO OXESLATUO TG AVATPOPOSATNONG.

Apxwa, to FeeD4Mi e@appdomke oe evtumn €kboon (Ewdva 3). lapoia
OUTA, Y V& €VIoXUoOUUE TN Ouvatotnta e@oappoyng touv FeeD4Mi oe
TPAYHATIKA pabnipata, Snuovpynoape &va oUvoAo o8NYLwV Yn@LaKov
oXeSLao OV IOV GTOXEVOUV VA ETLTPEYOLUV TNV EVOWUATWON Tou FeeD4Mi oe
UnoLlaxd epyareia, £T0L WOTE 0L KABNYNTEG va HTTOPOUV VA AU TOUNTOTIOL| GOV
™m Swadikaocio. ZOU@Wva pPe TIG OCUYKEKPLUEVEG oOnyles, avamtiiape €va
yUnoplaxd  epyaieio, To e-FeeD4Mi mouv vAomoinoe 1o FeeD4Mi
oupmepAapBavopevng g Sladikaciog, Twv KATAAOY®wY KoL TWV TPOTACEWY
Tov (Exdva 4). OLodnyieg Ynplakov oxedlacuov ival ot akOAoUOEG:

— To epyadeio va pmopel va avamaplota kabe dikotaon tov FeeD4Mi
HEow Sladoyikwv 00ovwv.

— To epyaieio va pmopel va katadelkviel 6To XP1OTN TO OTASIO OTO
omolo BplokeTal ava mAoa oTiyun Katd ) Siapkela g Stadikaciag.

— To epyaleio va pmopel va avamapactiosl Yn@lakd To Habnua Kot to
XOPAKTNPLOTIKA TOV.

— To gpyaieio va pmopet va meptypdPel Toug SelKTEG IOV Ava@EpovTal
ot Pn@Lakd Sedopeva Twv LadnT®v.

— To epyadeio va pmopel va apexel emAoyEG yia Tov KaBoplopd tou
XpOvou ¢ Tapépfaong avatpo@odotnong.

— To gpyadeio va pmopel va TapEXEL TOUG TPELG KATAAOYOUS KAL TIG KAAEG
TpakTikéG Tov FeeD4Mi.

— To gpyaieio va pmopel va ocupmeplAafel ™ SuvatoOTnTA TPOCOHNKNG
VEWV TPOPBANUATWV KAl TPOTACEWV avaATPOPOSOTNONG v 0
S18dokovTag To eMIBUUTNOEL

— To gpyaieio va umopel va mapExel VTTOSEIEELS KAl eMeENYNOELS Yo KAOE
EVEPYELA TOV XPNOTN WOTE VA ETLTUXOVE TNV AVEEAPTN TN XPT)OT) TOU.
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Ewcova 3.Evtumn ameikévion tov FeeD4Mi.

Identify

[> [> Potential E> E> E>

Problems

Check the FeeD4Mi Catalog of Problems and see
If any of your prc
Select the same problem sever:

of these problems can apply to your course. Add as many problems as desired.
ted in the catalog, please select the Other Issues’ option.
s if you consider they require different indicators or reactions.

Content-Understanding Issues

Feedback Issues 188

Learners may experience problems related to the support/feedback the learner receives _

® Lack of Instant Feedback

Previous Background Issues

Regulation lssues

Peer/Group Collaboration Issues Instructors, teacher assistants or peers may not provide timely feedback (absent members)

O Lack of Useful Feedback in Peer Reviews
Feedback Issues
Learners may not provide useful feedback to course peers (easy graders)

Community Building Issues

Technical Issues

Learning Design Issues
/ADD THIS PROBLEM
Other lssues

Ewova 4.Yneiaxn avarnapdotaon tov FeeD4Mi uéow tov e-FeeD4Mi.

6. MeAféteg ALloA0ynonG
6.1. Meprypa@r) MeAsetwv

Téooeplg peAéteg ovvéBaiav otnv agloAdynor tov mAalsiov FeeD4Mi, kaBepia
ekmovnBeioa o Sl@OoPeTIKA TAAloLX (OTIWG, EPYATTNPLA GUV-OXESIAOUOU UE
KAOMYNTES, €QAPUOYT] OF TPAYMATIKA HXONUOTA) KAl HE SLPOPETIKOVG
OUUUETEXOVTES (OTIWG, KaONYNTES, el81kol Twv MOOC, pabnTég). ZuyKeKpLUEVQL:

»  Hmpwtn ueAétn dmpkeoe anod tov Pefpovaplo éwg tov Mdato tov 2020
Kal €EETa0E TNV TPWLIUN €kG0YN TOU €VVOLOAOYIKOU TAaloiov, Kot
OUYKEKPLUEVQ, TNV TANPOTNTA KAL T1] XPNOLUOTNTA TWV KATAAGYWV Kal
™m¢ Swdwkaociag touv FeeD4Mi. Kata tnv aflodoywn) upeAém
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OKOAOLONOUUE Lot TIPOCEYYLOT] OUV-OXESLAOUOU UE TPELS KABNYNTES
800 Saopetikwv MOOCs (to éva oxetikd pe Vv [IAnpo@opkn Kot 1o
QA0 OXETIKO UE TIG TOALTIKEG oX€oels Eupwmmg-Pwalag).

H devtepn ueAétn S1e&nxbn amo tov AegkéuBplo tov 2020 €wg Tov
NoéuBplo Tov 2021 KAl ATOTEAEGE TNV EQAPUOYT TNG TIANPNG EKSOXNS
Tov FeeD4Mi o€ évav oA6kAnpo kOkA0 €vos pabnuatog (dnAadn, amo
TOV oxedlaoud pEXPL TNV OAOKANpwon Tov padhiupatog). To MOOC
EMAEXONKE OKOTILUA, KAOWG 0 KaBnyns S1€0ete éva epyaieio LA mov
HoG eMETPEPE va €EETACOVUE TNV EQAPUOYT TWV QUTOUATWV Kal
NUOVTOHATWY TIAPEUPACEWY avaTPOo@OSOTNoNG oV SnutoupynonKay
ue to FeeD4Mi oe pa mpaypatiky Tmepimtwon pabniuatog. Ot
OUUUETEXOVTEG TNG a&loAdynong fTav o kadnyntig tov MOOC, évag
TPOYPUUUATIOTNG KAL OL HoONTEC.

H tpitn pedétn mpaypatomoniOnke tov IovAlo touv 2021 oto mAaiclo
€vOG 3wpov gpyactnpiov pe 11 cuppetéxovtes (KaBNynTég, epeuvnTég,
nabntéc Twv MOOC). H emAoyn TwV cUPUETEXOVTWY PACGIOTNKE GTN
SLBEoHOTNTA TWV EVSIAPEPOUEVWY KAL OTNV EUTELPIN TOUG HE TA
MOOCs (Fraenkel et al, 2012). Kata tnv tpitn peAém
xpnowomomoaue To FeeD4Mi evowuatwpévo oto Ym@lakod epyaieio
e-FeeD4Mi kot aflodoynoape Ta YapaKINPLOTIKA Kol TIG AELToupyleg
TOVU €PYNAEIOV KOL TOU TAXLG(OU GUYKEVTPWVOVTAS TIG AVTIANPELS TWV
OUUUETEXOVTWV.

H tétaptn uedétn dmpxnoe and tov lavovdplo éwg tov Pefpovdplo
tov 2022. H afloddoynon a@opoloe pa SLASIKTUAKT TELPAUATIKN
ouvedpla pe 6 kabnyntés (a ouvvedpla yr kaBe kabnynt)) amd
SLAOPETIKA eEKTTALSEVTIKA SpUpaTa Kol e SIBAKTIKY €UTMEpila OF
SlaopeTikd  yvwoTika avtikeipeva ota MOOC. Ot kabnyntég
XpNowomoinoav v TeAn ekdoxr Tov mAalciov FeeD4Mi péow tov e-
FeeD4Mi. H kaBe cuvedpia dujpknoe 1:30 wpa.

To ak6AovB0o epeuVNTIKO epWTNUA KATEVOUVE TIG HEAETEG a&lOAOYNONG:
«lw¢ pmopei To FeeD4Mi va vrrootnpiéet Toug kaOnyntéc o1o oxebiaouo kat tTnv

mapoyn eéarouitksvuévne avatpopodotnons Pacet twv LA oe MOOC)». '«
EMITUXOVHUE WA TILO OALOTIKN] OTMAVINGY TOU EPEVVNTIKOU EPWTNUATOG
efetaoape ta akoAovba BOfpata oe kdBe peAétn afloAdynong: (a) v
TANPOTNTA TWV TPLWV KATAAOYwV, (B) TN XPNOWOTNTA TNG TPOTELVOUEVNG
SLadikaoiag, TwV KATAAGYWVY KoL TV «KOA®V TIPaKTIKwv» Tou FeeD4Mi, (y) To
QVTIKTUTIO TNG avatpo@oddtnong oe kabnyntés xat pabntég, (8) Tov
EMMPOCHETO POPTO gpyaciag NG XPNong Tou TmAawciov kot (€) v
XPNOTIKOTNTA 0T SlayElpLomn TOV TEXVOAOYLIKOV epyareiov e-FeeD4Mi.
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6.2. Amotedéopata AELOAOYNOTG

Ta otolxela TOU ouykevTpwOnkav amdé ta mévte Oépata emétpePav va
amavtnBel n yevikn] epwnon twv afloAoynoewyv. Ta AMOTEAECUATA TIOU
onuelwdnkav pag odnynoav va emfBeBaiwoovpe 6Tl 10 FeeD4Mi péow twv
KataAdywyv, ¢ Sladikaciog Kol TOU OUVOAOU TPOTACEWV TOU Silvel TN
Suvatotta otoug Kadnyntés: (o) va amooca@Nnviocovy Tov oXeSlAoUO TwV
pHabnuatwyv tovug, () va evromicouv TPoBANHATA HABNTWV CUUEWVA LE TO
nabnuda toug, (y) va aviyveloouVv CUUTEPLPOPES pHabnTwv, pe Pdon Ta
ymnolaxd dedopéva Toug, Tou PTopoVV VA TTPOCAVOTOAIGOUV TOUG KaONYNTESG
oe PabnTég ToOU avTIHETwTI(ovv Kamolwo TPOPANua, (8) va emAégouv
oToXEVHEVEG Ttapepfacels Aappavovtag vTtoYm To Xpovo avatpo@odoTnong
kat (€) va Snpovpynoovv cuvSETELS HETAED TV TIPOBANUATWY TWV HabnT®Y,
TV MELK®OV Toug Se0UEVWV KAl TWV TIPOTACEWY AVTIHETWTILONG TWV
OUYKEKPLUEVWYV TIPOLANUATWV.

ZUYKEKPLUEVA, To SeSoUEVa TTOU GUYKEVTPWONKAV amokdAvav OTL TO
FeeD4Mi umopel va €K@PACEL TIS TEPLOCOTEPEG ATIO TIS OTPATNYIKEG
avatpo@odotnong Ouoiwg, O0Aeg oL ueAétes amokdAvPav veéa mOava
mpofAjuata  pabntwy, OelkTeG KAl TPOTACELS avaTPOPOSOHTNONG TOU
TPOOCTEBMKAV OTOV KATAAOYO OTIS ETTOUEVES ekSoXEG FeeD4Mi. INa mapadetyua,
KABe peAéTn o8Nynoe oMV AVAYKN YA GUUTEPIANYMG TEPALTEPW
TPOPBANUATWY CXETIKA UE TOV TUTIO TOV PO UATOG. ZXETIKA UE TN XPNOLUOTNTA
tou FeeD4Mi, ta otoweia £8eiav OTL ol KatdAoyol vmootiplav TOUG
KaONynNTég OTOV  aVAOTOXAOUO KOl  OXeESOP6 TwV — TPOTACEWV
avatpo@odotnong MAAoTa, akdun Kol € TEPITTWOELS TIOU Ol KAONYNTES
£kpvav OTL KAtola TPoPfARUaTa HabnTwy gV UTopovoav Vo EVTOTILOTOVY,
UeTtd TN xpnom tov FeeD4Mi emavetétaocav Seikteg mov O pmopovoav va
Bonbnoovv 6ToV EVIOTIONO TETOLWY TPOPRANUATWY. Q0TACO, TAPATNPTCUUE
TWS 1 CVUTEPIANYM OpLoUEVWY TAPASELYUATWY KAl TEPALTEPW UTIOOEEEWV
amatteltat yw va vmoompifel kaAltepa T Swadikacia  oxeSiaopon
avatpo@odotnonG. Avagoplkd pe tov avtiktumo touv FeeD4Mi oe aubevtikda
mepBarrovta, 1 Se0TEPN UEAETN HOG EB8WOE APXIKEG LOEEC OXETIKA UE TIG
avTM el Twv padntwv ya ™ Angebeica avatpo@oddtnon, ol omoieg Oa
TIPETEL VA CUUTIANPWOOUV e TIEPALTEP®W UEAETEG. ZUYKEKPLUEVA, OL HLOONTEG
emPBefaiwoav TwG avtipetOmloy T0 TPOPANUX Tov BewpnBNke pHECW TwV
ety mov emAgynKav e to FeeD4Mi. O kabnyntng, amod v mALupa Tov,
UTIOYPAUULOE TN SUVATOTNTA SLATP1OTS TNG OAANAETTIS PO G UE TOUG HaBNTEG
neow tov FeeD4Mi kal TG auTOPATOTOMONG TG TTAPOXNS AVATPOPOSOTNOTS,
ATIOPEVYOVTAS UE AUTOV TOV TPOTIO TILOAVEG ATIOXWPT|OELS ATtO TO PO L.

Itolelo OUYKEVTPWONKAV KAl OXETIKA WUE TN XPNOTIKOTNTA TOU e-
FeeD4Mi. Zuykekpluéva, OTIC TPWTEG 6UVO WEAETEG OTIOU 1 XPNON TOU
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€VVOL0A0YIKOU TAaLo({0V £YIVE PE EVTUTIN HOPET], Ol CUUUETEXOVTES BEwpPN o
O0TL 1 Sdikacia MTav ypovoBopa Kot TOAUTAOKN. Me Tnv xpnon Ttou e-
FeeD4Mi otV TETAPTN UEAETT, Ol CUUUETEYXOVTEG UTIOPECAV VA OXESLAGOLV
OTPATNYIKEG AVATPOPOSATNONG CUUP®WVA [E TO HAONUA TouG o€ StaoTnua 40
AETITWOV KoL XPNOLUOTIOLWOVTAG TO £PYNAEl0 Yot TTpw TN @opd. H kavomoinon
TWV OCUUUETEXOVTWY EKPPACTNKE ONAWVOVTAG TOV gUkoAa Slayelpioluo
xapaktpa ¢ Stadikaociag. O @OpToG epyacias Bewpeital we pia amod TIg Mo
KPIOLUEG TIHPAUETPOUS VIO TOUG KAONYNTEG OTNV EQAPUOYN 1) TNV ATIOQUYT)
epyadelwv oTig S18akTikég Toug mpakTikés (Dagnino et al., 2018). Zuvenwg Ta
OETIKA ATOTEAECUATO WPE TN XPYON TOU TEXVOAOYIKOU epyoAsiov Yyl N
Staxeiplon tou evvolodoyikol mAalciov vodeikviouy Ty mBavy vloBEéTnon
Tov FeeD4Mi. EmumA€ov, ol 800 teAevtaies UEAETEG EEETAG OV TNV XPNOTIKOTNTA
Tov gpyadeiov e-FeeD4Mi. Ot yevikég avTIAMPelg fTav OeTIkéG Kat agopovoav
TNV UTOOTHPLEN IOV TPOCEPEPEL GTOUG KAONYNTEG Yl TNV auTOpHATOTOMON
TWV ATOPACEWDY TOUG KAL TNV EUXAPLOTN OLETAPY] TOV. ZUUTEPACUATIKG, 1)
evowudtwon tov FeeD4Mi oto e-FeeD4Mi, xapn otig odnyies oxeSiaopo,
QUTOUATOTIOMOE KAl KATECTNOE EyKalpa Tpootth T Stadikacio oxeSlacpon
eEQTOHIKEVIEVN G avaTpo@oddTnong o MOOCs.

7. ZUUTMEPACUATA

ZUVOTITIKG, QUTH 1 SLaTpL1] AVTIHETWTILOE TO {1 TNUa TNG VTTOCTHPLENG TWV
Kabnyntwv oto  oxedlaopud  kat TNV Tapoxn  EEATOUIKELUEVNG
avatpo@odotnong PBacel Ttwv LA oe mepiariovra pabnong MOOC. Ta va
IKOVOTIOW|GOVE TOV OKOTIO TNG SLatpifnc: (1) eKTOVIOAUE UL CUCTUATIKY
BBAloypa@ik] avaokOTNon Twv epyaAsiwv ToOU xpnoluomolovvTal omd
kabnyntés ota MOOC ylx TV Tapoxn avatpo@odotnong, (2) avamtuaue o
gvvolodoyiko mAaiolo FeeD4Mi ywx va vmootnpifouvpe toug kabnyntés oto
oxeblaopud efatopkevpévng avatpo@oddmong, (3) Snuovpynoaue Eva
OUVOAO O8NYLWV Yl TNV EVOWUATWON TOU EVVOLOAOYIKOU TAaloiov o€
TEXVOAOYIKA EPYAAELX WOTE VA quTORATOTIOWM O 1] Xp1ioM TOL TAALGLOL.

TOppwva pe Tov emavolapfavopevo xapaktinpa Ttng pebodoroyiag
Epevva Baociouévny otn Zyebiaon, TPAYUATOTION|OAUE TECOEPLS UEAETES
aloAdynons (BA. Evomta 6) mov BoriOnoav va eAéyEoue TV XPNOLLOTHTA KoL
XPNOTIKOTNTA TOU EVVOLOAOYLKOU TANLGIOU KOl TOU GUVOAOL TWV 08NYLWV
UECW NG AVATITUENG €VOG TEXVOAOYIKOU epyadeiov e-FeeD4Mi. Me autdv tov
TPOTIO, LKAVOTIOW|OOUE TOV YeEVIKO OKOTO Tng Tpéyxovoas Satppns va
TOPEXOVTAG EVVOLOAOYIKA KL TEXVOAOYIKA EPYUAEiR, avAAoya UE TIG AVAYKES
Twv kabnyntwv MOOC (Topali, Ortega-Arranz, Martinez-Monés, & Villagra-
Sobrino, 2021), wote va gival og B€om va aviyvevovy pabntég mov mBavmg
QVTIUETWT{OUV TIPOBANUATA KoL Vo TTAPEXOUV GTOXEVUEVT] avaTpoSo@dTnaon.
ALileL va avapepOel OTL eKTOG ATIO TNV TAPOXT] AVATPOPOSOTNONG 0 UaONTEG
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OV avTIHETWTIoVY TpofAuaTa, OTIWS apxlkd TpoPAemdtav, To FeeD4Mi
uéow tov e-FeeD4Mi vootpiée emiong to oxedlaoud mapeupacewv ‘Getixng’
avatpo@odotong, ws emPBpafevong oe pabntéc TOU  IkAvoToinoov
TPOPBAETOUEVOVG GTOXOVG KATA TN SLApKEL Tou padnuatos. Avtiotowa, ta
amoteAéopata TG aloAdyNonNG EMECHUAVAY TIEPLOPLOUOVS TWV TPOTACEWY
LG KOl TIEPALTEPW EPEVVNTIKES YPAUUEG TTov Ba epguvnBolv SuvnTiK& 6TO
UEALOV.

Katd tnv ekmoévnon NG OUYKEKPLUEVNG Satpifnic  ouvavtidnkav
TPOKTIKO[ Tteploplopol mov oxetifovtal pe T xaunAn SlabecuOTNTA KAl TNV
éMewm mpocPacng oe MOOC. Aappavovtag vmoymn OTL To evlla@EPOV NG
Tapovoas SatpPric matslwvetal ota MOOC, n xaunAn SlabeciudTTa TWV
HoONUATWY  EUTOSIoE TNV  eKTETAUEVN] avAAvon kol  ofloAdynon Twv
TPOTACEWY paG, TEpAV NG Oevtepns peAétns a&loAdynons. H Sie€aywyn
TEPAUTEPW WUEAETWV aElOAGYNONG 0 aubevtikd TAaicla Ba emétpeme TNV
KQAUTEPN Kotavonorn Twv aduvvaulwv tov FeeD4Mi otv mpdén kat
BeAtiwom Toug. Mia GAAN TTPOKANGT) OV AVTILETWTICAUE 0€ auTNV TN SlaTpLp
agopovoe TN SabeoudTTa Ynelakmv SeSopevwy Twv pabntwv amd Tig
Stapopetikés mMAaT@opues MOOC. Tpayuati, avtieTwTioape TPoPBAUATI
otV TpocPacn Twv SeSo0UéEVwV TwV HAONTWVY KAl CUVETWS, 6T dnulovpyia
TWV KAVOVWV avatpo@odotnons. TEAog, €vag emmALOV TEPLOPLOUOS TNG
Tpéxovoag SlatpPrs oxetifetar pe TV aflOAGYNON TOU EVVOLOAOYLKOU
TAaloiov Tov Sev pmopel va VTOoTNPIEEL YEVIKEVOIUX ATIOTEAEOUATO. TNV
TPAYUATIKOTNTA, SES0UEVNG TNG EPEVVNTIKNG UAG TIPOGEYYLONG, OTOXEVALE
omv PBabd xatavonon Ttouv BEUATOC KAl TwV PACIKWV ATAITHCEWY KoL
EMOVULOV TWV CUUUETEXOVTWY AVTL TNG YEVIKEVLONG.

OL mpokAnoelg mou oulnTolvtal TaAPAKATw Oa pmopovoav VA
EVIUEPWOOVV  UEAAOVTIKEG — EPEUVNTIKEG  UEAETEG  OXETIKA  HE TNV
avatpo@odotnon Bdaoel Twv LA oe mepifarrovta MOOC. ‘Onws ava@épbnke
TIPOTYOUUEVWS, WG UEAAOVTIKI] EPEUVNTIKY MEAETN TIPOPAETETAL 1] EQAPUOYT
tou FeeD4Mi oe mpaypatikés mepimtwoelg MOOC kol 1 KATAypo@1 TG
eumEplag TWV  HAONTWOV OXETIKA HE TIG TOHPEXOUEVEG TAPEUPACELS
avatpo@odotong (Yo moapadelypa, €qv  elval IKOVOTOMUEVOL QaTO TNV
TAPEXOUEVT] AVATPOPOSOTNON) HE OCUCTNUATIKO TpoTo. EmmpocBitwg,
TIPOTYOUUEVEG HEAETEG EEETACAV TIWG OL SLAPOPETIKOL GTOXOL KAL IKAVOTNTES
Towv pabntwv empealovv ™ Swdikacia pabnong (Fincham, GaSevid,
Jovanovi¢, & Pardo, 2019; Jovanovi¢, Gasevi¢, Dawson, Pardo, & Mirriahi, 2017;
Prins et al., 2008). Mia miOavn epeuvnTiKy Ypauun Ba umopovce va a@opa thv
eEepetivnon Twv SLa@OPWV TAKTIKWV, HLAONOLAKWOVY 0TOXWV 1) IKOVOTHTWV KATA
™ Sudpkela evog MOOC yia v Ttapoxn] EEATOUKEVUEVNS AVATPOPOSATNONG OF
SlapopeTikés ouddes uabntwv. EmmAéov, katd T SlApKEX NG TETAPTNG
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HeAEMG  afloAdynong, 600  kabnyntég ekdnAwoav  evllagépov  va
xpnowomomoovv to FeeD4Mi o6xt uoévo ota MOOC Ttoug, aAAd Kol oTA
nabnuata tprrofabulag exmaibevong mouv Sibdokouv. QG ATMOTEAECUQ,
amofAémovpe va  Slepevvnioovpe TN xpnowdémnta tov FeeD4Mi oty
Tprtofabuia exkmaidevon kat oe VPRPOIKG TAaliowx pabnong. M TéTol
ouvvONKN Ba amalToVoE €K TWV TPOTEPWV KATAVONGT TOU VEOU EKTIALSEVTIKOV
TEPLRBAAAOVTOG KAl TWV TEPLOPLOUDY TOUS (Yo TtapdSetypa, To TpofAnuata
TV pabntwv tprtofadulag ekmaidsvong) vy va TPOcapUosTOUV Ol KoL Ol
KQTAAOYOL TOU EVVOLOAOYIKOV TIANLG OV AVTLOTOXWG.
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Clygpoentie

B

PAPERS

APPENDIX B: SYSTEMATIC LITERATURE REVIEW

This Appendix includes the list of papers included in the systematic literature
review, presented in Chapter 4. This table summarizes the bibliographic data

related to the authors, title, published year, and venue of the paper.

B.1. The retrieved papers included in the systematic literature review along with their key

properties.
ID | Authors & Year Title Venue
Almeda et al. Comparing the factors that predict completion
1 (2018) and grades among for-credit and open/MOOC
students in online learning journal
2 Caballe et al. A Methodological Approach to Provide
(2014) Effective Web-based Training by using
Collaborative Learning and Social Networks conference
3 Cobos & A proposal for monitoring the intervention
Soberoén strategy on the learning of MOOC learners
(2020) conference
4 Cobosand Improving learner engagement in MOOCs
Ruiz -Garcia using a learning intervention system: A
(2020) research study in engineering education journal
5 Crossley et al. Predicting success in massive open online
(2017) courses (MOOCs) using cohesion network
analysis conference
6 Du etal. (2018) | ELBA: Exceptional learning behaviour analysis conference
7 Eradze & Learning analytics in MOOCs: EMMA case
Tammets
(2017) book chapter
8 Ezen-Canetal. | Unsupervised modelling for understanding
(2015) MOOC discussion forums: A learning analytics
approach conference
9 Ferschke etal. | Fostering discussion across communication
(2015) media in massive open online courses conference
10 | Fricketal Analysis of patterns in time for evaluating
(2022) effectiveness of first principles of instruction journal
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11 | Klusener & Predicting students’ success based on forum
Fortenbacher | activities in MOOCs
(2015) conference
Konert et al. PeerLA - Assistant for individual learning goals
12 (2016) and self-regulation competency improvement
in online learning scenarios conference
13 | Lafifietal Intelligent Tutoring of Learners In E-Learning
(2020) Systems and Massive Open Online Courses book chapter
14 | Lanetal Mathematical language processing: Automatic
(2015) grading and feedback for open response
mathematical questions conference
Lee etal. Prediction of Student Performance in Massive
15 (2021) Open Online Courses Using Deep Learning
System Based on Learning Behaviours journal
16 | Lietal MOOC learners’ time-investment patterns and
(2022) temporal-learning characteristics journal
17 | Malekianetal. | Prediction of students’ assessment readiness
(2020) in online learning environments: The sequence
matters conference
18 | Meku Fotso et | Algorithms for the Development of Deep
al. Learning Models for Classification and
(2020) Prediction of behaviour in MOOCs conference
19 | Rezaetal The MOOClet Framework: Unifying
(2021) Experimentation, Dynamic Improvement, and
Personalisation in Online Courses conference
20 | Rohloffetal. Student Perception of a Learner Dashboard in
(2019) MOOCs to Encourage Self-Regulated Learning | conference
21 | Ruipérez- Scaling to Massiveness with ANALYSE: A
Valiente Learning Analytics Tool for Open edX
etal. (2017) journal
22 | Ruipérez- Evaluation of a learning analytics application
Valiente for Open EdX Platform
etal. (2017) journal
23 | Ruizetal. Towards the development of a learning
(2014) analytics extension in open edX conference
24 | Sharma etal. A Gaze-based learning analytics model: In-
(2016) Video visual feedback to improve learner’s
attention in MOOCs conference
25 | Sharmaetal. Eye-tracking and artificial intelligence to
(2020) enhance motivation and learning journal
26 | Singelmannet | Design and Development of a Machine
al. Learning Tool for an Innovation-Based
(2019) Learning MOOC conference
27 | Smith Output from statistical predictive models as
(2015) input to e-learning dashboards journal
28 | Tegosetal. Towards a Learning Analytics Dashboard for
(2021) Collaborative Conversational Agent Activities | conference
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in MOOCs
29 | Teusner etal. Effects of Automated Interventions in
(2018) Programming Assignments: Evidence from a
Field Experiment conference
30 | Thankachan Adaptive Learning
(2017) conference
31 | Tomaretal. Coordinating collaborative chat in massive
(2017) open online courses conference
32 | van den Beemt et Do instrumentation tools capture self-regulated
al. learning?
(2018) conference
33 | Vinker & Mining Code Submissions to Elucidate
Rubinstein Disengagement in a Computer Science MOOC
(2022) journal
34 | Wangetal. Data-driven feedback generator for online
(2017) programming courses conference
35 | Xing and Du Temporal predication of dropouts in MOOCs:
(2018) Reaching the low hanging fruit through stacking
generalisation journal
36 | Xingetal. Dropout Prediction in MOOCs: Using Deep
(2016) Learning for Personalised Intervention journal
37 | Karaoglan- Students’ Preferences and Views about Learning
Yilmaz et al. in a Smart MOOC Integrated with Intelligent
(2021) Tutoring conference
38 | Yuetal. Adopting software product lines to implement an
(2021) efficient learning analytics framework in MOOCs|  journal
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APPENDIX C: FEED4MI1 CATALOGUES

This Appendix includes the catalogues of learner problems, problem indicators
and feedback reactions presented in Chapter 5. For the identification of the
different aspects, we followed: (1) a literature review of learner problems,
indicators, and feedback theories, (2) exploratory experiences with MOOC
learners and instructors, described in Chapter 3; and (3) several evaluations
performed with MOOC instructors (see Chapter 6).

C.1. Catalogue of Learners’ Problems together with the studies that informed it.

Problems Categories Problems References that informed
this catalogue
Content Understanding Content Understanding Aldowabh et al. (2020)

Eriksson et al. (2017)
Giitl et al. (2014)
Henderikx et al. (2017)
Kizilcec & Halawa (2015)
Nawrot & Doucet (2014)
Onah etal. (2014a)

[Exp_1]
[Exp_3]
Previous Background Activities too difficult Aldowabh et al. (2020)
’ ’ Activities too easy Eriksson et al. (2017)
Issues related with the previous Giitl etal. (2014)
level of knowledge of the Henderikx et al. (2017)
learners Kizilcec & Halawa (2015)
Nawrot & Doucet (2014)

Saphiro etal. (2017)
Onah etal. (2014a)

[Exp_1]
[Exp_3]
[EV_1]

Regulation Deadline Issues Eriksson et al. (2017)
Self lation I Henderikx et al. (2017)
A learner has problems elf-regulation Issues Henderikx et al. (2018)
affecting their regulation in Khalil & Ebner (2014)
their learning Kizilcec & Halawa (2015)
Nawrot & Doucet (2014)
Saphiro etal. (2017)
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[Exp_1]

[Exp_3]
Peer/Group Collaboration  “Ghost” members (i.e., Nawrot & Doucet (2014)
absent- non active members)
Issues related with the [Exp_1]
peer/group collaboration Unequal contributions to [Exp_3]
activities [EV_3]

Easy/ Tough graders

Feedback

Issues related to the provision
of feedback

Lack of instant feedback

Lack of useful feedback (e.g.,
in peer reviews)

Aldowah et al. (2020)

Cole & Timmerman,(2015)
Giitl et al. (2014)
Henderikx et al. (2017)
Henderikx et al. (2018)
Onah etal. (2014a)

[Exp_3]

Community Building

Issues regarding the feeling of
community-belonging

Lack of social
interaction/Feeling of
Isolation

Aldowah et al. (2020)
Giitl et al. (2014)
Henderikx et al. (2017)
Henderikx et al. (2018)
Khalil & Ebner (2014)

[EV_1]

Technical Problems

Issues related with technical

External links that do not
work

Platform Problems

Henderikx et al. (2017)
Henderikx et al. (2018)

aspects of the course and the - : Exp_1
skills of the participants Technical-related skills {Exg 3}
Learning Design (LD) Learning Path Nawrot & Doucet (2014)
Critical Points/Milestones
Issues related with the LD of [Exp_3]
the course [EV_1]
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C.2 Catalogue of Feedback Reactions together with the studies that informed it.

Feedback Descriptionof Feedback Intervention References that informed
Focus Feedback Aim this catalogue
Self Reactions Praising messages Hattie & Timperley (2007)
related to Savvidou (2018)
praising the
learner
Task Reactions Messages about Hattie & Timperley (2007)
relating to how correct/wrong answers Savvidou (2018)
well a task has Gamification (i.e, badges)  Krath etal. (2021)
been
accomplished
Process Reactions LD adjustments (ie, extend [EV_2]
related to the deadline, extra  attempts, [EV_3]
processes allow to skip, re-open activity,
needed to pass with lower score)
perform a task Hints/Cues Frick et al. (2022)
Shute (2008)
Wood & Wood (1996)
Systematic Literature Review
[#CON_1]
Online informative Gregori etal. (2018)
tutoring/ Guest Speakers Kasch etal. (2017)
Savvidou (2018)
Shute (2008)
Wood & Wood (1996)
Positive/Negative Nicol & Macfarlane (2006)
Exemplars
Systematic Literature Review
[#CON_1]
[EV_3]
Commonly asked [Exp_1]
questions/ [EV_1]
Rubrics/Guides [EV_3]
Provision of additional Systematic Literature Review
material [#CON_1]
Re-assign peer/group [Exp_1]
member
Mentoring/Connect with Kasch et al. (2017)
other learners
Discussion prompts, Kasch et al. (2017)
Targeted forums [Exp_1]
[Exp_3]
Self- Reactions Gamification (i.e., Krath et al. (2021)
Regulation related to self- leaderboards) Ogunyemi (2022)

monitoring and
self-direction

Provision of performance
statistics (compared with
other learners)

Biggs & Tang (2007)
Savvidou (2018)
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Systematic Literature Review
[#CON_1]
[EV_2]

Provision of performance  Biggs & Tang (2007)
statistics (compared with Savvidou (2018)
instructor expectations)

[EV_2]

Predefined message to Gregori etal. (2018)
(re)visit content material Shute (2008)

[EV_2]

Personalised Motivational = Dart & Spratt (2020)
messages Hattie & Timperley (2007)
Hatziapostolou & Paraskakis
(2010)
Savvidou (2018)

Systematic Literature Review
[#CON_1]

Reminders Systematic Literature Review
[#CON_1]
[Exp_1]
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APPENDIX D: EVALUATION QUESTIONNAIRES

This Appendix presents a general template of the questionnaires applied
during the four evaluative studies (see Chapter 6) to gather the perceptions of
the MOOC instructors regarding FeeD4Mi. The questionnaire is focused on the
different topics explored during the evaluative studies, presented in Figure 6.6.
Given that this is a template questionnaire, some of the questions were added,
excluded, or adapted to construct the questionnaire finally used in each study.
As a result, not all questions are relevant for all evaluative studies.
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Grupo de
Sistemas.
Inteligentes y

Dear participant, GSIE-EMIC

Universidad de Valladolid

We would like to first thank your participation in this evaluation. Before
starting, we want to inform you about some important aspects of the
evaluation (e.g., goal of this research, participant rights, evaluation tasks).

This evaluation is framed into the PhD dissertation of Paraskevi Topali,
which aims to support instructors in the provision of feedback interventions in
MOOC environments. Specifically, the goal of this evaluation is to collect the
perceptions and opinions of MOOC instructors regarding the main
contribution of this dissertation, that is a conceptual framework (named
Feedback for MOOC Instructors -FeeD4Mi-) to facilitate the instructors in the
design and delivery of the feedback strategies.

The data gathered in this evaluation (questionnaires and interview
answers, video and audio recordings, pictures, observations and created
design artifacts) will be used with the only purpose of research by the
University of Valladolid (anonymized data may be shared with other
institutions for research purposes). This data will be stored and processed in
devices and servers owned by the University of Valladolid and/or by the PhD
candidate. Participants have the right of editing and removing partial, or the
full personal data gathered at any time by contacting the PhD candidate
(evi.topali@gsic.uva.es). The data gathered may be used anonymously for
publication purposes. Keep in mind that this is a voluntary participation, and
you have the right to cancel the participation in this evaluation at any time
without giving any reason.

The evaluation is expected to last 2 hours. Throughout this evaluation,
you will be requested to: (1) fill out a profiling questionnaire to contextualize
your background; (2) answer questions regarding the feedback strategies
instructors use to apply during their course run-time; (3) reflect and create
feedback interventions based on your MOOC design using the FeeD4Mi
framework and FeeD4Mi tool; and (4) fill out a set of questionnaires and
participate in a semi-structured interview to collect information about your
experience with the framework and the tool.

This is a formative evaluation. Any comment, positive or negative, will be
equally valuable. If you have any question during the evaluation, please do not
hesitate to ask the researcher.

Again, thank you for participating in this evaluation!
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I have read and understood the above information and have received answers
to all my questions regarding this study. I agree to participate.

Location and Date:

Name / Signature of participant Name / Signature of researcher

Paraakars 7;/04,4!
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Grupo de
Sistemas.

Inteligentes y
[ Cooperativos

cl
o b

Evaluation Worksheet

GSIC-EMIC

Universidad de Valladolid

The purpose of this document is to inform you about some important aspects
of the evaluation (e.g., goal of this research, participant role, evaluation tasks).

Purpose of Evaluation

The goal of this evaluation is to collect your experience and perceptions as
MOOC instructor regarding the main contribution of my dissertation, that is a
conceptual framework (named FeeD4Mi) that facilitates instructors the design
and delivery of feedback in MOOCs.

The partial evaluation objectives are:

* to evaluate the degree of guidance FeeD4Mi offers for the design of
feedback strategies

* to evaluate the extent to which FeeD4Mi catalogues and
recommendations are informative for the design of feedback strategies

» to evaluate the degree the FeeD4Mi covers the feedback aspects
mentioned by you

= to evaluate the usability of the tool we will use to put the framework in
practice.

Your role in this evaluation

During this evaluation you will act as MOOC instructor who has to design semi-
automated feedback supported by FeeD4Mi. While conducting the evaluation
tasks described below, we will observe your actions, we will ask you to
spontaneously report everything that goes through your mind while doing a
task (i.e., think aloud) and we will conduct a short interview at the beginning
and at the end of the evaluation session.

Outline of the tasks

The evaluation is expected to last approximately 2 hours. The evaluation
process consists of three phases. Concretely:

— First Phase: During this first phase, you will be asked to fill out a profiling
questionnaire to contextualize your background and answer questions

regarding the feedback you use to apply during your course run-time;
(estimated time 10-15’).
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— Second Phase: During the second phase, you are requested to reflect and
create feedback interventions based on the MOOC design you provided us.
To do so, you will use the FeeD4Mi framework and the tool; (estimated time:
75).

— Third Phase: During the third phase, you will fill out a set of
questionnaires and participate in a semi-structured interview sharing
your insights about your experience with the framework (estimated time: 30°).

The data we will gather in this evaluation regard questionnaires and interview

answers, video and audio recordings, pictures, observations and created design
artifacts.
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Before the FeeD4Mi use
Profiling Questionnaire

What is your educational background (i.e., topic of experience)?
How many years do you teach at the University?
Which has been your role regarding MOOCs up to now?
Which have been your responsibilities (e.g., preparing content, facilitating
the learners, other)?
5. What is your previous experience as MOOC instructor, teacher, or
instructional designer:
a. 0Ocourses
b. 1-2 courses
c. 3-4 courses
d. 5+ courses
6. In which platforms have you delivered courses?
7. In which topics have you delivered courses?

W=

Catalogue Completeness

8. Do you use to provide feedback to support the learning experience of the
MOOC learners (e.g., learners who are disengaged with the course)?
8.1. Ifyes,
8.1.1.what kind of feedback do you provide/did you provide (e.g.,
sending motivational messages to learners)? [Open Ended]
8.1.2.Do you use to dedicate time to design feedback interventions
before the course enactment or do you provide feedback on-the-
fly (e.g., do you provide feedback when a learner asks for help?)?
[Open Ended]
8.1.3.How much time do you spent for providing feedback? [Open Ended]
8.1.4.Do you use specific tools to support you during the feedback
provision? [Open Ended]
8.1.5.Are there typical moments that you do provide feedback (e.g., Do
you provide feedback when a learner asks for help? Do you
observe learners' progress and accordingly you provide
feedback?)? [Open Ended]
8.2. If no, why? [Open Ended]

After the FeeD4Mi use
FeeD4Mi Usefulness
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10.

11.

12.

13.

14.

15.

16.

Did the reflection on Learning Design help you to carry out the design of
the feedback strategies? [Open Ended]

What other aspects apart from difficulty, optionality of the activities,
highlighting milestones would you consider as relevant for the design of
feedback strategies? [Open Ended]

Did FeeD4Mi suggested you with problems that you did not consider
before and which were useful in the design of feedback of your course?
Please specify your answer [Open Ended]

Did FeeD4Mi suggested you with indicators that you did not consider
before and which were useful in the design of feedback of your course??
Please specify your answer [Open Ended]

Did FeeD4Mi suggested you with feedback reactions that you did not
consider before and which were useful in in the design of feedback of your
course? Please specify [Open Ended]

To what extent the FeeD4Mi process helped you to shape feedback
targeted to concrete problems? [Open Ended]

To what extent did you find the recommendations (i.e., proposals of
indicators and proposals of feedback reactions for each problem)
informative? Specify your answer [Open Ended]

How did you perceive the FeeD4Mi process followed (i.e., identification of
LD components, identification of problems, identification of indicators and
thresholds, selection of reactions) for the design of targeted feedback
strategies? [Open Ended]

Catalogue Completeness

17.

Is there something in FeeD4Mi (either in problems or indicators or feedback
reactions) that you would like to have, and you missed? [Open Ended]

Feedback Impact on Instructors & Learners

Questions for MOOC Instructors:

18.

19.

20.

21.

22.

Did you find the rule-based information created with FeeD4Mi useful? What was
the most useful? [Open Ended]

Did you find the rule-based information created with FeeD4Mi interesting? [Open
Ended]

What did you like the most and what did you like the least? (From experience?
From implementing the rules? From the process?) [Open Ended]

What would you change? (About the process that we design the rules, the
experience when using the tool, managing student problems in real time, etc?)
[Open Ended]

After all the experience, would you apply the same problems, indicators and
feedback reactions? [Open Ended]
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Questions for MOOC Learners:

23. We have detected that [indicator] and [indicator] is [more/less] than the one we
have expected. We think that you may face difficulties with [learners’ problem]. Is
that so? [Open Ended]

24. In case you face a problem, but it is not the indicated one, please let us know what
kind of problem you are experiencing. [Open Ended]

FeeD4Mi Workload

25. How hard did you have to work to accomplish what you were asked for? [Open
Ended]

26. Did you find the FeeD4Mi process in terms of effort and time worthy to spent?
[Open Ended]

After the e-FeeD4Mi use

e-FeeD4Mi Usability

This is a standard questionnaire that aims to explore your experience with e-FeeD4Mi.
Please, answer the following questions providing as more details as possible in your
answers 20, To measure e-FeeD4Mi usability we employed the SUS

27. 1think I would like to use e-FeeD4Mi frequently.
Strongly Disagree 0 1 2 3 4 5 Strongly Agree

28. I found e-FeeD4Mi unnecessarily complex.
Strongly Disagree 0 1 2 3 4 5 Strongly Agree
29. Ithought e-FeeD4Mi was easy to use.
Strongly Disagree 0 1 2 3 4 5 Strongly Agree
30. I think that I would need the support of a technical person to be able to use e-
FeeD4Mi.
Strongly Disagree 0 1 2 3 4 5 Strongly Agree
31. I found the various functions in e-FeeD4Mi well integrated.
Strongly Disagree 0 1 2 3 4 5 Strongly Agree
32. 1 thought there was too much inconsistency in e-FeeD4Mi.
Strongly Disagree 0 1 2 3 4 5 Strongly Agree
33. I would imagine that most people would learn to use e-FeeD4Mi very quickly.
Strongly Disagree 0 1 2 3 4 5 Strongly Agree
34. 1found e-FeeD4Mi very awkward to use.
Strongly Disagree 0 1 2 3 4 5 Strongly Agree
35. Ifelt very confident using e-FeeD4Mi.

20 This questionnaire is based on the standardised instrument System Usability Scale (SUS)(Brooke, 2013)
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Strongly Disagree 0 1 2 3 4 5 Strongly Agree
36. I needed to learn a lot of things before I could get going with e-FeeD4Mi.
Strongly Disagree 0 1 2 3 4 5 Strongly Agree

37. How likely are you to recommend e-FeeD4Mi to others for providing feedback in

MOOCs?
Notatalllikely 0 1 2 3 4 5 6 7 8 9 10 Extremely likely

Questions for Reflection

38. Please mention three things you like the most. [Open Ended]
39. Please mention three things you like the least. [Open Ended]
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APPENDIX E: ABBREVIATIONS

This Appendix introduces a list of all the abbreviations, acronyms and labels
often used throughout this dissertation. The following table contains its
significance.

E.1. Abbreviations, acronyms, and labels used throughout this dissertation.

Abbreviation Significance
[Art] Artefacts
CON_n Thesis Contribution n
DBR Design-Based Research
[Diary] Weekly Diary
e-FeeD4Mi The tool that implements the ‘Feedback Design for MOOC
Instructors’ Framework
[Exp_n] Exploratory Study n
[EV_n] Evaluative Study n
HCLA Human-Centre Learning Analytics
FeeD4Mi The ‘Feedback Design for MOOC Instructors’ Framework
1Q Thesis Informative Question
[Int] Interviews
LA Learning Analytics
LD Learning Design
[Log] Activity Logs
MOOC Massive Open Online Course
OBJ]_n Thesis Objective n
[Obs] Observations
[Post_Quest] Post Questionnaire
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[Rec]

Recordings

RQ

Thesis Research Question

Tn

Topic n (associated with the Research Question)
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