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1 Preface

The main objective alvork package & to develop and test desigyuidelinesfor blended learning at
the micro level, i.e. specific learning activities within a couideefocus ison how several learning
activitieswithin a course should be designeddacombinedin view of establishing moreffective
learning support In this deliverablewe focus onthe curent state of researchTwo systematic
literature reviews were administereto examine the tedate literature about blended learning
environments On the one hand there is focused baw blended learning environments are designed
and whichelementswere present in thesalesign studiesand m the other hand there is foced on
attributes that support selfegulation in blended learning environmentBelow you can find short
summary ofboth reviewstudies. During the second phase of the projegé will combne results of
both studiesandestablisha framework for the description of blended learning environments

In Search of Attributes That Support Sétegulation in Blended Learning Environments.
Stijn Van Laer & Jan Elen (KU Leuven, Centitadtyuctional Psychology and Technology)

Blended forms of learning have become increasingly popular. Learning activities within these environments are
supported by a large variety of online and faoeface interventions. However, it remains unclear whettieese

blended environments are successful, and if they are, what makes them successful. Studies suggest that blended
learning challenges the sefégulatory abilities of learners, though the literature does little to explain these
findings; nor does it @vide solutions. In particular, little is known about the attributes that are essential to
support learners and how they should guide course design. This systematic literature review (n=95) examines
evidence published between 1985 and 2015 on attributeEblended learning environments that support self
regulation. The purpose of this review is therefore to identify and define the attributes of blended learning
SY@ANRYYSy(da GKI {-regutiodyiebNties. $Seden Ky SthiEut@s werS fodialithenticity,
personalization, learnecontrol, scaffolding, interaction, cues for reflection and cues for calibration). This review

is the first to identify and define the attributes that support sedfjulation in blended learning environments and
mays&\IS (2 FFOAfAGIGS GKS RSairAay 27F of SrggRi&dRy néeBst INY A y 3
also raises crucial questions about how blended learning relates teestlblished learning theories and
provides a basis for future research aifgegulation in blended learning environments.

[@p))

Van Laer, S., &len, J. (2017). In search of attributes that support-mgfilation in blended learning
environments Education and Information Technologi22(4), 13951454.

How To Design Blended Learning? A Review Study
Ruth Boelens & Bram De Wever (University of Ghent, Department of Educational Studies)

Although many instructors in education are increasingly being requireddorporate technologsenhanced

learning in their instruction, the research on blended learning remains fragmented across different studies and

the literature does not explicitly put forward an overarching framework for designing blended learning
environments. Therefore, this study reviews 19-egisting studies on the design and development of blended

learning environments in order to investigate which design features were used until now. The following research
guestions were addressed: How do blended teag environments deal with (1) learner flexibility, (2)
AYGSNI OQliA2yZET 600 3FJdZARAY3IA aiddzRSyidaQ fSIFENYyAy3d LINPOSaaS:
that few studies provide opportunities for learners to choose between online orrolassbased activities.

Second, designers often implemented an initial faadace meeting, together with a number of online features,

to facilitate a good interpersonal relationship. Third, the most common regulative teaching activities were
familiarizingstudents with technology, and providing online quizzes, organizational information, and feedback.
C2dzNIKE Of F NAFeay3d SELISOGIGAZ2Yya YR F2a0GSNAy3 €SI Ny &
climate, while dealing with emotions and appiaig were often neglected. Finally, we noticed that most of the

selected studies only provided little explanation about the assumptions underlying their specific design, and
suggest that this should be explained explicitly in future studies.

Boelens, R., De Wever, B., & Voet, M. (2017). Four key challenges to the design of lelemileg: |IA systematic
literature review.Educational Research Revj@&, 1-18.



2 In Search of Attributes That Support Séfegulation in Blended Learning

Environments.

Authors Stijn Van Laer & Jan Elen

Affiliations KU LeuvenCentre for Instructional Psychology and Technolq
Dekenstraa®, 3000Leuven Belgium
StijnVanLae@ppw.kuleuvenbe, Jan.Elen@ppw.kuleuven.be
Submitted for publication in: | Education and Information Technologies

ABSTRACT

Blended forms of learning have become increasingly popular. Learning activities within these
environments are supported by a largariety of online and facéo-face interventions. However, it
remains unclear whether these blended environments are successful, and if they are, what makes
them successful. Studies suggest that blended learning challenges theeqdHtory abilities of
learners, though the literature does little to explain these findings; nor does it provide solutions. In
particular, little is known about the attributes that are essential to support learners and how they
should guide course design. This systematic litgeareview (n=95) examines evidence published
between 1985 and 2015 on attributes of blended learning environments that suppotegglfation.

The purpose of this review is therefore to identify and define the attributes of blended learning
environments i K I 4 & dzLJLJ2 NJregula®ry MbiliGeblBESOvenak8yt aftributes were found
(authenticity, personalization, learn@ontrol, scaffolding, interaction, cues for reflection and cues for
calibration). This review is the first to identify and define #igibutes that support selfegulation in
blended learning environments and may serve to facilitate the design of blended learning
SYGANRYYSyYyGa KL -tegudtdnBriceds. § biddifaBdsEciQcialag8estibns about how
blended learning relate® well-established learning theories and provides a basis for future research
on selfregulation in bénded learning environments.
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Blended learning, selfegulation, support, instruébnal design, systematic review

2.1 Introduction

During the lastwo decades we have seen a steep rise in compuaed webbased technologies,

which has led to significant changes in education. Blended forms of learning have become increasingly
popular(Garrison & Kanuka, 2004; Garrison & Vaughan, 2008; Graham, 2006; Spanjers et al., 2015)
Learning activities within these blended environments are supported by a large variety of online and
faceto-face instructional interventions. As a result of this, blended learning environments differ widely

in the techrologies used, the extent of integration of online and fasdace instruction and the
degree to which online activities are meant to replace fawéace instructior(Smith & Kurthen, 2007)
Despite their popularity, it remains unclear whether these environments are successful, and if they
are, which attributes make them succesdfliver & Trigwell, 2005An important observation is that
blended learning seems to be especially challenging for learners with ksliegulatory abilities;

but the opposite is also true: those who are able to regulate their own learning do well in these
environments(Barnard, Lan, To, Paton, & Lai, 2009; Lynch & Dembo, .280%ever, it remains



unclear why this is the case and what can be done to help struggling leafirtés is problematic since
educational research shows that the effectiveness of a learning environment depends on its design
(Piccoli, Ahmad, & Ives, 200B.g. the nature of the tasks given to learners and the information
provided to help them perform thkearning activitieSmith & Ragan, 1999; Sies, Van Merrienboer,

& Paas, 1998)n order to design blended learning eroniments that support selfegulation and thus

make learning more effective, we first need to determine the attributes of such environments. This
paper therefore makes a first attempt to identify and define these attributes in the existing literature.
After providing a brief overview of existing theories of selfulation, we explain why the model we
used as a framework to reflect upon the results of this review was most appropriate. Subsequently,
we review the relevant literature, identify the attributed effective blended learning environments

and define them. This definition is particularly challenging, firstly because an inductive or baptom
approach was used in this systematic literature review (see: Hart, 2009; Joy, 2007); its aim was to
identify atributes rather than validating them. Secondly, numerous studies have already f@igd
Petticrew & Roberts, 2008)at conceptual transparency is often lacking in intervention studies within
learning and educational sciences. It is likely, then, that while the retrieved studies report on common
attributes, they approach them from different perspectives. While this complicates the definition
process, such definitions are nonetheless likely to make a key contribution when designing
interventions amed at particular attributes.

2.1.1 Learner variableinfluencing selfregulation

In this study learning is seen as an activity performed by learners for themselves in a proactive manner,
rather than as something that happens to them as results of instru¢Bamdura, 1989; Benson, 2013;

Knowles, Holton, & Swanson, 2014)earning is therefore seen as a geljulated process
(Zimmerman & Schunk, 200Ihis perception of the abilities ofdmers to regulate their learning

originates from the social cognitive perspect(Bandura1977) Over the past three decades, various
selfregulated learning theories have been grafted onto this perspective. Five main theories can be
identified in the leading reviews written to daf@.g., Baumeister & Heatherton, 1996; Boekaerts,

1999; Boekaerts, Pintrich, & Zeidner, 2005; Puustinen & Pulkkinen, 2001; Zimmerman & 3@uhnk,

These theories describe a cyclic process ofregifilatory phases, often consisting of (a) defining the

task, (b) goah SGiAY3I FyR LI FyyAy3adr o600 LISNF2NXIyOS I yR
Adaptable Learning1992, 1995, 1996a, 19861997; Boekaerts et al., 2006)y R t A Y i1 NRA OK Q& I
Framework for Selfegulation(Pintrich, 2000; Pintrich & De Groot, 1990; Schunk, Pintrich, & Meece,

2008). In total, the five main theories also identify three categories of variables: (1) cognition (e.g.

ZMMS N yQa Oe Of A0l ¢ { 2 O-fegufation’ (Zmmérinani ®86, 1HIDRIBIS;, 2 F |
Zimmerman, 2000; Zimmerman & Pons, 1986) 0 H 0 YSiGIl 023y A (A 2¢fiened o3I . 2
Model of Metacognition(Borkowski, Carr, éfinger, Pressley, & others, 1990; Pressley, Levin, &
McDaniel, 198%)and (3) motivatior(e.g., Butler & Winne, 1995; Selw, Crippen, & Hartley, 2006;

Schraw & Moshman, 1995; Zimmerman, 2000)

Although no theory of selfegulation can be considered superior to any other, Wimne and Hadwin
(1998)model was selected to facilitate the search for attributes of blended learning environment that
support selfregulation since it has aumber of characteristics that make it very suitable for the
purpose of this study. These characteristics are outlined in more detail below. As the name suggests,
2 A Yy S QstageCModeNdf Selfegulated LearningButler & Winne, 1995; Winne, 1995, 1996;
Winne & Hadwin, 1998; Winne & Perry, 200@)cribes four stages: (1) task definition, during which
learners develop perceptions of the task concerned; (2)-getiing and planning; (3) enacting the
tactics and strategies chosen during geatting and planning; and (4) metacognitively adapting
studying techniques, keeping future needs in mind. Each of these phases consists of five elements:



Conditions, Operations, Procedures, Evaluations and Standards (COPES). The theory emphasizes that
learners whose teachers prompt more effective processirgjdge one (task definition) and stage two
(goaksetting and planning) are more likely to have accurate expectations of théWéiske & Hadwin,

1998) At the seconddvel, Winne and Hadwin (199&)escribe the conditions that influence each of

these phases. First, they provide information about the task conditionstifag constraints, available
resources and social context). Secondly, they outline the cognitive conditions (e.g. interest, goal
orientation and task knowledge) that influence how the task will be engaged(Withne & Hadwin,

1998) Cognitive conditions are influenced by epistemological beliefs, prior knowledge (all information
stored in the longterm memory) and motivatiofWinne & Hadwin, 1998)

As mentioned above, the Fostage Model of Selfegulated Learning has four key characteristics that
suit the purposes of this study very well. Firstly, the model looks beyond the fotusstuctional

stimuli and their effect on learning, assuming instead that all learners process the stimuli as intended
(Winne, 1982) The authors see learners as active agdhtsnne, 1982, 1985, 200@r mediating
factors in the instructional process, a perspective on instruction which is largely undocumented and
needs consideratiorfKeller, 2010b; Winne, 1982The model gives clear indications about which
phases should be targeted, namely task definition followed by-getting and planningWinne &
Hadwin, 1998) A second consideration is that each phase (one to four) incorporates the COPES
process, which when combined make up the cognitive syst@reene & Azevedo, 20Q7This
cognitive system explicitly models how work is done in each phase and allows for a more detailed look
at how various aspects of the COPES architecture inté@etene & Azevedo, 20Q7Fhirdly, with
monitoring and control functioning as the key drivers of regulation within each phase, Winne and
Hadwin's model can effectively describe how changes in one phase can lead to chatgesphases

over the course of learnin@lGreene & Azevedo, 200Q7)his allows the model to explicitly detail the
recursive nature of selfegulation(Greene & Azevedo,2008) ! T2 dz2NIK | yR FAYIlf NBI
suitability is that it separates task definition and gseatting and planning into distinct phases, in
contrastto the model ofPintrich (2@0)for example; this allows more pertinent questions to be asked
about these phases than would otherwise be the case when focusing on instructional interventions
(Greene & Azeves] 2007; Winne & Marx, 1989)n this respect the systematic literature review
presented here will focus on asking such questions and identifying the attributes of blended learning
environments that are deliberately integrated into or added to the emwiment in order to support
selfregulated learningZumbrunn, Tadlock, & Roberts, 2011)

2.1.2 Support in blended learning environments

This study focuses exclusively on blended learning environments. In their editorial for the Journal of
Educational Mediayhitelock and Jelfs (2008gscribed three definitions of the concept of blended

learning. These definitiamwere also used as a categorizationdnaham (2006)n the handbook of

blended learning, and bifenthaler (2010)n his book on learning and instruction in the digital age.

The first definition (based oHarrison (2003)views blended learning as the integrated combination

of traditional learning with weklbased online approachdBersin & others, 2003; Orey, 2002a, 2002b;

Singh, Reed, & others, 2001; Thomson, 200B% second one considers it a combination of media and

tools employed in an 4earning environment(Reay, 2001; Rooney, 2003; 8an2002; Ward &

LaBranche, 2003; Young, 20@hd the third one treats it as a combination of a number of didactic
approaches, irrespective of the learning technology udgriscoll, 2002; HousePR2; Rossett, 2002)

Driscoll (2002, p. 192 y Of dzRS& GKI G0 a0KS LRAYyG Aa GKFG of Sy
RAFFONBY (G LIS2LX 83 6KAOK Af t Ofiel antl Trigwell (20050d thef RSt & d
the termremains unclear and itlefined. Taking these observations into account, the definition used

Ay GKA& addzReé Aa Fa F2ftft2ay a.tSYRSR fSFENyAy3a A



is characterized by a deliberate combination of onlind afassroorbased interventions to instigate
and support learning. Learning happening in purely online or purely classbased instructional
aSG0AYy3a (RotlenS Mdd LagRB%Rvever, & Elen, 2015)

A formal definition of learner support in blended learning environments does not yet sedravi®

been provided in research literature, although a considerable number of researghgrsKearsley &
Moore, 1996; Keegan, 1996; Robinson, 1995; Tait, 2000; Thorpe, 2@02) made valuable
contributionsby defining similar concepts. Learner support in blended learning environments often
refers to meeting the needs all learners have, choices at course level, preparatory tests, study skills,
access to seminars and tutorials, and so on. These are elemesystems of learner support that

many practitioners see as essential for the effective provision of blended legik@agsley & Moore,

1996; Keegan, 1996NonethelessSewart (1993notes thda a review of key areas of the literature
dating back to 1978 does not reveal any comprehensive analysis of learner support services (see also
Robinson (1999) It is therefore particularly challenging to address the issue of learner support in
blended learningTait (20@) describes the central functions of learner support services instdatly
faceto-face settings most fundamentally, arguing that it should be cognitive, affective, and systemic
(Tait,20000 Ly GKAA &ddzReé s WadzLLJ2 NI @ andBoFféchitte Iéaghind. £ £ Y S|

I FAYLFE NBYIN] &aK2dZ R 06S YIRS NBIFNRAYy3I GKS { SN
same sense as learning objectiyitelton, 1997) but in our opinion this understanding is too narrow

and too focused on an increase in performance. In this study, learning outcomes are defined as
changes (due to support) in cognitive, metacognitive or motivational abilities, which tagethe
O2yaitAiGdzi S | Sdguiie®.NyJAdan, 1996; Papham, Eisrer, Sulb/anF& Tyler, 1969)

2.1.3 Problem statement

There is a growing realization that the precise design of blended learning environments has different
impacts on learning for different types of learners. It has been suggested that blended learning makes
KAIK RSYIl yRa -ragtlatdrySabilNgsadNidterefdrS & Major challenge for those with

lower selfregulatory abilities. The opposite is also true: blended learning environments are well suited

to learners who work well in environments with e.g. a lot of learner control. We do not yet kngw wh

this is the case or what a solution might be for learners who struggle. In particular, little is known about

the attributes of blended learning environments that are essential to support learners and how they

should guide course desigwinne and Marx (198%ndKeller (2010ahave called for an approach to

course design in blended learning that centres more cloasdynd supporting selfegulation. As a
O2yaSljdzSyO0Ss GKS NBASIFNDK ljdzSaGdA2y I RRNBaaSR Ay
2F o0f SYRSR fSINYyAy3 Sy @inNRIdeSlyiiR2 yakazlILIZYWNI | yf 35d NI
question, we idaetify the attributes of blended learning environments that support getjulation and

RSTAYS GKSY® ¢KA& TFFEOAfAGFIGSAa GKS RSaAday 2F of Sy
from a selfregulatory perspective.

2.2 Methodology

The methodological gproach used to answer the research question was based both on research
literature on systematic literature reviews.g., Hart, 2009; Joy, 200ahMd on the methodologies used

in highly valued educational reviews with similar methodological #ars, Bernard et al., 2004; Blok,
Oostdam, Otter, & Overmaat, 2002; Butler & Winne, 1995; De Jong & Van Joolingen, 1998; Greene &
Azevedo, 2007; TallefiRunnels et al., 2006; Tinto, 1978y comparing both methodological sources,

it could be observed that most of the reviews suggest a similar design as presented B0aajtHis



methodological outline and suggestions will be therefore used to perform the systematic literature
review.

CANRGE 3ISYSNrf aSIHNOKSa F2NJ ol O13INRdzyR AYTF2NXNI (A
resulted in an inial map of related topics, a vocabulary of concepts and a provisional list of key
authors. The findings of this phase were reported in the introduction of the systematic literature

review and functions as a theoretical basis to reflect upon the resultsi@study. On the other hand,

the focus on the topics to be analysed and the identification of information needs regarding the topic

was established, resulting in a clear research question. This research question was reported during the
problem statementTo answer this research question relevant data was collected and analysed. These
procedures will be described below.

2.2.1 Data collection

To establish a collection of publications to be analysed and synthesized, relevant databases for
retrieving publications oninstruction and information (and communication) technology were
identified (n=5): Web of Science, ProQuest, EBSCOhost, Science Direct and OvidSP. The search terms
used to perform the searches derived from a deductive process based on the key conchEsnidy

as presented in the introduction. The following search string was used: ("blended learning” OR "online
learning" OR "hybrid learning" OR "web based learning" OR "distance learning" OR "virtual learning")
AND design AND (low OR poor OR inadeqO&aegative) AND saHgulat* AND ("prior knowledge"

OR "cognitive strategies" OR "learning strategies" OR "motivation") AND (problem* OR solution* OR
effects OR issues OR explain*) AND ("adult learner" OR "adult learning" OR postgraduate-OR post
graduate OR postsecondary OR peasicondary) NOT (kindergarten OR "primary education" OR
"secondary education” OR undgraduate OR undergraduate ORIK' OR elementary). A number of
additional inclusion and exclusion criteria were specified to select approppatdications for
inclusion in the systematic literature review. To be included in the review, publications had to (a) have
been published between January 1985 and February 2015, (b) have no duplicates, (c) include full text,
(d) include empirical evidendgesearch based on, concerned with, or verifiable by observation or
experience rather than theory or pure logic (sBarratt (1971); Mouly (1978)elating to the impacts

and outcomes of blended learning environments; this was to address the perceived lack of empirical
evidence concerning blended learning. Finally publicegtihad to (e) include performance measures

that reflected individual courses (micro level) or learning tasibiar than entire programmes.

2.2.2 Data analysis

Following the suggestion dfiart (2009) the publications were first skimmed for structure, overall
topic, style, general reasoning, data and bibliographical references. A second more detailed survey
followed of the sectionsf each publication (introduction, theoretical foundations, methodology, etc.).
The third step included the creation of a summary of each publication retrieved. This was to ensure
the preservation of the rich data and context of each publication. A mimyjncaindensed version of

this summary can be found in Appendix 1. The summary includes: (a) the aim of each publication, (b)
the dependent and independent variables, (c) the sample (including the characteristics of the
participants), (d) the procedure or rtteod used, (e) the measurement instrument(s) used and (f) the
results and conclusions. This analysis was performed and managed in QSR NVIVO 10 and summarized
in MS Word and Excel documents. Based on this third step, the analysis for common attributes was
performed by comparing the different variables, results and conclusions with one another. Once the
attributes were identified, a twofold (peeteviewed by the other author), double check (manual
versus bibliometri¢Cheng et al., 20149 ensure intercoder reliability) was performed to ensure that

the attributes identified when synthesizing the summaries were found by both researchers individually



and explicitly retrieved in the consultgauiblications. Thus, both researchers synthesized a sample of
the summaries and compared their findings. A text search query was also used to check whether the
attributes identified by analysing the summaries were also found explicitly in the retrievetatidrhs

(see for detailed methodologyCheng et al. (2014); Gidol, Maybin, and Stierer (1994); Popping
(2000); Romero and Ventura (2007); Wegerif and Mercer (39gHally, based on the identification

of the common attributes and the publications that refer explicitly to these attributes, a detailed
analysis of the publications involved was done to determine what decisions and conclusions could be
drawn from tese publications. The results of this analysis @afolind in the results section.

2.3 Results

Using the search string mentioned above, an initial search was performed per database, on title and
abstract. In total, 247 publications were retained and imporiet Endnote X7. A search for overlap

or duplicates was done. The publications retrieved first were retained and the duplicate removed from
the database. A total of seventeen publications were deleted and 230 publications retained. The last
step was the atomatic search, performed in Endnote X7, for the full texts of each abstract. A total of
88 publications were removed from the database due to a lack of full text. The remaining 142
publications were imported into QSR NVivo 10 for further analysis. 2lpdilications were scanned

for general relevance and empirical evidence. Reviews (n=30) and irrelevant publications (n=17) (see
F2NJ SEFYLX SY a4/ 2YYdzyAGé o6l aSR F2NBaAlG RNArSNILINRA & Sa
Oji, Lawrence, and Stewart (20)4)ere excluded. This brought the number of publications included

to 95. No publications were excluded based on (d) the level of focus (course or curriculum): all the
publications retieved reported on course level.

2.3.1 Descriptive statistics of the publications included

General descriptive statistics say something about the field of blended learning and the inclusion of
seltregulation in the discourse. The search includdgablications from between January 1985 and
February 2015. It is noteworthy that no publications were retrieved from the period 1985 to 2001.
Between 2002 and 2009 an annual average of four publications were published relating to the search
results of thé systematic literature review. Between 2010 and February 2015, an average of eleven
publications were published per year. The descriptive results of the systematic literature review also
show which journals the majority of retrieved publications origimbefeom. The largest proportion of
publications were retrieved from Computers & Education (n=19); Computers in Human Behaviour
produced thirteen publications, followed by The Internet & Higher Education (n=10), the International
Journal of Humait€Computer Sidies (n=4), Nurse Education Today (n=3), Learning & Instruction (n=3),
Higher Education (n=2), Journal of Computing in Higher Education (n=2) and the International Journal
of Educational Research (n=2). These journals accounted for 61% of all the tepigdeations. In

total, 61 of the retrieved publications were quantitative; 33 included experimental interventions with
pre- and posttests in controlled conditions; 23 retrieved information using surveys; and 5 reported on
guasiexperiments (e.g. no prer posttests). Finally, 13 publications were qualitative in nature and
used case studies (n=5), observations (n=1), document analysis (n=2) or interviews (n=5) as their
method. In the mixednethod combinations of quasixperiments and interviews, obsetions and
document analysis were used (n=13). Table 1 shows the number of publications retrieved by type of
research and methodology used. The publications retrieved were also analysed by the learning
variables taken into account. The majority of the padilions (n=57) reported on a mix of learning
variables (cognition, metacognition and motivation); 30 publications reported on individual variables.
Table 2 shows the number of publications retrieved by learner variable. Both the methodological data
and the variables used can be found in the individual summaries presented in Appendix 1.



Table 1: Number of publications retrieved by type of research and methodology used.
Type of research (n=87 Quantitative methods 61

Experiment 33

Quasiexperiment 5

Survey 23
Qualitative methods 13

Casestudy 5

Observation 1

Document analysis 2

Interview 5
Mixed methods 13

* Eight exclusions were made due to a lack of explicit reference to attributes.

Table 2: Number gdublications retrieved by learner variables used.

Learner variables (n=87) Cognition, metacognition and motivatior 15
Cognition and metacognition 14
Metacognition and motivation 20
Cognition and motivation 8
Cognition 12
Metacognition 7
Motivation 11

* Eight exclusions were made due to a lack of explicit reference to attributes.

2.3.2 Attributes of blended learning for seffegulation
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(cognitive, metacognitive and motivational) a search was performed to identify common attributes of
interest in the retrieved publications. Once the attributesre identified, a twofold (peereviewed),

double check (manual versus bibliometric) was performed to ensure that the attributes identified

when synthesizing the summaries were found by both researchers individually and explicitly retrieved

in the consited publications.

The systematic literature review presented here suggests that blended learning environments that
foster cognition, metacognition and motivation and thus support -seffulation have seven main
attributes. These attributes are (1) authinty, (2) personalization, (3) learner control, (4) scaffolding,
(5) interaction, (6) reflection cues and finally (7) calibration cues. Table 3 shows the number of
publications retrieved per attribute: 87 reported on at least one attribute (eight wemuebed due to

a lack of explicit reference to at least one attribute). It is important to note that 59 articles reported



on at least two attributes, with a maximum of six attributes per publication. This illustrates the
interrelatedness of each attribute ith the others. The summaries in Appendix 1 report on the
attributes identified in each of the publications. Based on these findings the relevant publications were
synthesized in more depth. Each attribute is elaborated on in more detail below.

Table 3Number of publications retrieved per attribute.

Attributes Authenticity 29
Personalization 24
Learnercontrol 18
Scaffolding 24
Interaction 70
Reflection 19
Calibration 15

2.3.2.1 Authenticity

In total, 29 publications appear to centre around authenti¢#yg., AiLim Lee, Wong& Fung, 2010;

Artino, 2009b; Chen, 2014; Corbalan, Kester, & van Merriénboer, 2008; Demetriadis, Papadopoulos,
Stamelos, & Fischer, 2008; Donnelly, 2010; Gulikers, Bastiaens, & Martens, 2005; Smith, Craig, Weir, &
McAlpine, 2008; Ting, 2013anhd report its influence on cognitie.g., Corbalan et al., 2008; Gulikers

et al., 2005) metacognitive(e.g., Chen, 2014; Kuo, Hwang, & Lee, 2Gi®) motivational(e.g.,

Y23 6SOA0T aAy20A03 ahift 2@l y adhd, braughts, Zachady,iBatdes, 39 {
& Heiner, 2011; Siampou, Komis, & Tselios, 20adables that influence the selégulatory abilities
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professional. In sum, authenticity was treated as the4#ddl NI R NBt S@F yOS> (2 (KS f
and personal lives, of the learning experience. It was described as being manifested in both the learning
environment and theask at hand.

The majority of publications retrieved referred to the motivational value of authentic learning tasks.

In this respecAi-Lim Lee et al. (2010jsed a survey study and2 @1 6 SOA & aSaiperimental 6 H 1 Mo (
design to conclude that authentic tasks in an educational context are associated with finding meaning

and relevance and therefore associated with higher motivation. In their survey sBamgone et al.

(2011)add that when learners have little pexisting interest or motivation, tasks that practise skills

needed in realife situations were more motivating. An example is providethe interview study of

Smith et al. (2008)who report that leaners wanted to be involved in education as long it proved to

have a practical application and relevance to their professional background.

On the metacognitive side, a survey study included in the experimental studiesf (2014andKuo

et al. 2012)F2dzy R (GKF G | dziKSyGAO RAIAGI f SENYyAYy3 Yl
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learning environmentsWesiak et al. (2014¢onducted an experimentra analysed logiles of

learners. They add to the previous findings that reakld relevance in an online medical simulation

improved metacognitive skills. Taken together, these findings suggest that authentic tasks influence



cognitive (e.g. prior knowtlge and performance), metacognitive (e.g. learning outcome expectations)

and motivational (e.g. enjoyment, intrinsic motivation) learner variables, which in turn influence the
selfregulatory abilities of learners. Howevegulikers et al. (20053onducted an experiment and
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impacts on learning (no evidence was found for the superiority of authentic environm@us)alan

et al. (2008)nalysed logiles during an experiment and added to this that for novice learners, the
acquisition of complex skills by performing authentic tasks is heavily constrained by the limited
processing capacity of their working memory and that such tasks can cause egnignoad and

should therefore be adapted to thindividual needs of learners.

2.3.2.2 Personalization

We identified 24 publications which address personalizafex., Hung &Hyun, 2010; Law & Sun,

2012; Leen & Lang, 2013; Liaw, Hatala, & Huang, 2010; Ma, 2012; Reichelt, Kdmmerer, Niegemann, &
Zander, 2014; Yu, Chen, Yang, Wang, & Yen, 200Rese publications, personalizatits defined as
non-homogenous experiences related directly to the tailoring of the learning environment (both the
characteristics and objects) to the inherent needs of each individual learner (topics of high interest
value). Examples include elements afme recognition or the integration of narrepecific references

to the learner, sekdescription or tailoring of the environment to the individual preferences (content,
subject, etc.) of the learner and cognitigéuationing or adapting the environment tbe performance

level of the learner.

Some of the retrieved publications report on interventions carried out to identify the effect of
personalization on a mix of learner variables, wherdRgichelt et al. (2014)using a quasi
experimental seup including document analysis, ahéen anl Lang (2013)using a survey study,
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preferences of the learners and communicative features expressed in a personalized style contribute

to enhanced motiation and learning, seem to engage learners in learning processes and provide
learning success. AccordinglyLim Lee et al. (2010)vestigated the influence of a desktop virtual
NEFtAGE | LILX At ligdmihg QRaract@igti'sa enNlBaiing outcomes. During this
investigation they found that options regarding individual preferences relate positively to learning
effectiveness and satisfaction.

Other publications reported more generally on the natofélended learning environments and their
suitability with regard to a range of learner variablésaw et al. (2010); Ma (2012); Mohammadi
(2015); Yu et al. (2001sed survey studies and interviews to evaluate the feasibility-lebeing for
continuing education and concludetidat diversity, flexibility, adaptability and individualization are
catalysts for increasing motivation, user satisfaction, intention to udeaming and regulating
abilities. Law and Sun (2012)id the same with regard to a digital educational game. Here, too,
adaptability (to personal preferences) was seen as an influencing factor for the user experience.
Although the literature retrieved seems to find a positive inflae of personalization on metacognitive
and motivational learner variableg.g., Liaw et al., 2010; Mohammadi, 2015; Yu et al., 2007)
personalization itself had no straightforward effect on learning performgidédim Lee et al., 2010;
Reichelt et al., 2014)

2.3.2.3 Learner control

In total, 18 publications refer to the amount of control learners have in blended learning environments
(e.g.(e.g., Artino, 2009a, 2009b; Corbalan et al., 2008; Hughes et al., 2013; Hung, Huang, & Yu, 2011;
Leen & Lang, 2013; Lin, Fernandez, & Gregor, 2012; Mohammadi, 2015; Reychav & Wu, 2015; Roca,
Chiu, & Martinez, 2006; Ting, 2013; Yu et al., 200Hese publications consider learner control to be



an inclusive concept that describes the degree of control that learners have over the content and
activities within the learning mvironment. Examples include control over the pace of the course, the
content used, learning activities in which the content is presented and content sequencing which
allows the learner to determine the order in which the content is provided.

Corbalan et al. (200&nd Hughes et al. (2013pund in their experimental studies, including {6kp
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higher learning outcomes. In his survey studytino (2009b)provided evidence for the positive

predictive ability of the task learners choose (rehearsal vslépth) on elaboration, metacognition,
satisfaction and continuing motivation. During their survey sty et al. (2012fpund that the higher

the level of control and learning afforded by a virtuadlity-based learning environment, the better

the learning outcomes as measured by performance achievement, perceived learning effectiveness

and satisfaction would be. While learner control seems to influence cogr{ifielam Lee et al., 2010)
metacognition(Artino, 2009band motivation(Lin et al., 201Zhis influence is not unfailingly positive.

Some remarks are made in the publications rete@. Corbalan et al. (2008pund that learners with

lower levels of competence in a domain lack the ability to make productive use of learner control;

Artino (2009a)observed, in his survey study on how feelings, and actions are associated with the
nature of an online course, that a lack of contom the part of the learner results in boredom and
frustration. Leen and Lan{R013)found that older adults had a strong need for a sense of belonging
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motives for learning were more competitienelated. Learners witha high need for@ntrol might tend

to adopt elearning quickly, whereas learners with low satihtrol abilities tend to reject 4earning

(Yu et al., 2007)For individuals with lower setiontrol abilities, it seems essential to establish user

friendly learning environments in the early stages of developn{¥it et al., 2007 Hung and Hyun
(2010)conclude as a result of their interview study that learners with low prior knowledge require a
learning context providd by the instructors to sustain the leang experience.

2.3.2.4 Scaffolding

The search produced 24 publications related to scaffolding in blended learning environfaents
Aleven & Koedinger, 2002; Artino & Jones, 2012; Artino & Stephens, 2009V/€hj&eiDi, & Meng

Chuan, 2011Davis & Yi, 2012; Demetriadis et al., 2008; Govaere, de Kruif, & Valcke, 2012; Kim & Ryu,
2013; Koh & Chai, 2014; Kuo et al., 2012; Niemi, Nevgi, & Virtanen, 2003; Wesiak et al.T2€4d)
publications define scaffolding as changes in the task or learning environment that assist learners in
accomplishing taskthat would otherwise have been beyond their reach. This could involve ongoing
diagnosis of the amount of support learners need and the provision of tailored support based on the
results of this ongoing diagnosis, both of which result in a decrease posupver time.

Some of the retrieved publications report on interventions done to identify the effect of scaffolding on
cognition, metacognition and motivationVesiak et al. (2014for example, found clear indications
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reported an inceasing amount of effort in terms of time spent. These findings imply a positive effect
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an experiment and concluded that scaffolding of probleatving practice, using sedikplanation, with

a computerbased cognitive scaffolding tutor was an effective tool for the support of the acquisition

of metacognitive problensolving strateges and that guided sedxplanation adds value to guided
problemsolving practice without selxplanation.Demetriadis et al. (200&ndGovaere et al. (2012)

found, using an experimental sezlLJx G KIF &G f SFNYSNR Ay I+ aoldz2ftRSR 13
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4o IKinGedRRIRBBHowed that, during the assessment of a wbased formative
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metacognitive awareness. Devised questions, prompts, and peer interaction as scaffolding strategies
are shown tdacilitate metacognitive skills.
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Artino and Stephens (2009)on the other hand, used a survey to investigate the potential
developmental difference in setegulated learning and come up with instructional guidelines to
overcome these differeces. They suggest that scaffolding for the support ofrggjtilated learning in

online learning environments should ideally be achieved by explicitly providing instructional support,
structure and scaffolds of social interactioArtino and Jones (20)2rticulated the benefits of
FGOGSYRAY3 (2 fSIENYSNEQ | OKAS@OSYSyld SyzidAaz2ya Ay
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strategies.Yu et al. (2007¢mphasized, in their investigation of the feadiilof the adaption of e

learning for continuing education, that for learners with lower seljulatory abilities it is essential to
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regulatory abilites while maintaining their participation amehproving the learning effect.

2.3.2.5 Interaction

We retained 70 publications that appear to centre around interacfmg., Alant & Dada, 2005; Chen,

2014; Clark, Eaper, & Rogers, 2015; DuBois, Dueker, Anderson, & Campbell, 2008; Gomez, Wu, &
Passerini, 2010; Ho & Dzeng, 2010; Liaw et al., 2010; Lin et al., 2012; Ma, 2012; Siampou et al., 2014;
Ting, 2013; Xie, Miller, & Allison, 201Bhese publications describe interaction as the involvement of
learners wih elements in the learning environment, including content (learning materials, object, etc.),

the instructor (teacher, coach, trainer, etc.), other learners (peers, colleagues, etc.) and the interface
(objects in the online or offline learning environmgnt

Some of the publications retrieved report on the positive influence of social interaction on self
regulation, wherebyTing (2013)and Reichelt et al. (2014found in their experiments that
communicative features, peer interaction and bdekdback gave learners more coolt over their
learning. Kuo et al. (2012emphasized in this respect that the method of the integration of
collaborative learning mechanisms within an online inciliaged learning environment has great
potential to promote middle and lowl OKA S@SYSy i f SdlvNg/abiNEand leaiBgo f S Y
attitudes. Michinov and Michinov (20074dd to this that paying closer attention to social interaction

is particularly useful during transition periods at the midpoint of an onlinborative activity Liaw

et al. (2010¥ound during a survey study that enriching interaction and communication activities have
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suggest that the online dyads focused extensively on the analysis and synthesis actions and their
learning was higher than their offle counterpartsLin et al. (2012)dentified n a correlation study

that the establishment of social interaction to promote intrinsic motivation increased positive affect
and fulfilment in webbased environmentsAi-Lim Lee et al. (201Gpund that interaction with the

desktop virtual reality application only impacted learning effectiveness (posititabyhez et al. (2010)
emphasize the interaction between motivation and social interaction and perceived learning,
concluding that when krners value these social interactions, they will enjoy learning more.

Other publications report on the negative influence of the lack of social interaction on a mix of learner
variables.Artino (2009a)and DuBois et al. (2008)bserved using an experiment that a lack of
interaction results in a decrease in engagement ands&attion and an increase in drajut risk. In



summary, it can be observed that the publications retrieved report positively on the influence of social
interaction for increasing cognitie.g., Siampou et al., 2014netacognitive(e.g., Kuo et al., 2012)
and motivationale.g., Lin et al. (2012¢arner variables. A negative influence is seen with regard to
motivation when there is a lack of social interaction.

2.3.2.6 Reflection

In total, 14 pulications appear to focus on cues that increase the reflective practice of learners in
blended learning environment®.g., Aleven & Koedinger, 2002; Anseel, Lievens, & Schollaert, 2009;

Ibabe & Jauregizar, 2010; Kim & R3013; Martens, de Brabander, Rozendaal, Boekaerts, & van der
Leeden, 2010; Mauroux, Konings, Zufferey, & Gurtner, 2(Rd}lection cues are defined in these
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experience, in order to achieve deeper meaning and understanding. The publications describe three

main types: first, reflection during action, which takes place while learners are performing a task;
second, reflection about action, which is systematicl aleliberate consideration of a task that has

already been completed; and third, reflection before action, which involves proactive thinking about a

task which will soon be performed.

There is some evidence that reflection can be used to increase learoivation, especially when
learners are in a state of low motivation to legiibabe & Jauregizar, 2010y he majority of evidence
supporting the influence of reflection on setgulatiorrinfluencng variables relates to cognitive
learner variablesAnseel et al. (2009)oncluded, in their investigation of reflection as a strategy for
enhanced task performance, that reflection comhdneith feedback has a more positive impact than
feedback alone on task performanc®&i:Lim Lee et al. (201@nd Aleven and Koedinger (2002yho

used experiments, added to this that engaging learners in reflective thinking is a significant antecedent
to learning outcomes and that engaging them in explanation helps learners acquire-rééigrated
knowledge

In addition, a substantial number of publications were found that focus on metacognitive variables.

Kim and Ryu (2013jor example, found that peer interaction and baeledback gave learners more

control over their learning; these learners scodedh 3y A UOI yif & KAIKSNI F2NJ YSiGl
performance than the traditional peer assessment group, who in turn achieved higher scores for
metacognitive awareness than a sasessment group who received no peer interaction or back
feedback. Bagk on a survey studylNiemi et al. (2003kuggested that young learners gain new
information about their learning strategies and skills through negotiation with peers and that this
negotiation also helps more experienced learners strengthen their learning.

In summary, the publications retrieved report positively on the influence of reflection on cognitive

(e.g., Anseel et al., 20Q9netacognitive(e.g., Kin & Ryu, 2013pnd motivational(e.g., Ibabe &

Jauregizar, 2010¢arner variablesAnseel et al. (2008mphasid G KIF 0 t SF NYSNERQ f S@S¢
orientation, need for cognition and personal importance affect the extent to which individuals engage

Ay NBb SOl Alraye ahdDadutedizard2d H Mauroux et al. (20143upplement this claim

with the finding that when leaners have low levels of motivation and acceptance of reflection, the only

type ofreflection tool they will use are seissessment tools.

2.3.2.7 Calibration

The search identified 15 publications which appear to centre around cues for calibration in blended
learning environmentge.g., Anseel et al., 2009; Artino, 2009a; Artino & Stephens, 2009; Brusso &
Orvis, 2013) These publications describe calibration cues as triggers for learners to test their
perceptions of achievement against their actuah&vement. They are used both to overcome
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cues wee identified in the publications retrieved: prompts that aim to trigger metacognitive
monitoring, such as reviewing content, and secondly, checklists and timed alerts to summarize content

and practice tests to help learners compare their own perceptionbsthe facts.

Using an experimental desigfighnarajah, Luan, and Abu Bakar (2008nd that learners reported
practising different selfegulated learning strategies (intrinsic and extrinsic gow@ntation, control

of learning beliefs, rehearsal, elaboration, critical thinking, peer learning, and help seeking). The
strategies that interested learners the least were task value, effort regulation, and metacognitive self
regulation.Artino (2009ajllustrated the importance of learner goaktting by showing that learners

with career aspirations directly related to the course content would be more likely to report adaptive
motivation and academic success than their medising a survey studgrusso and Orvis (201fgjund

that learners who experienced a larger gpairformance discrepancy at the beginning of a course
performed worse in the subsequent sessions than those wipeséormance more closely mirrored

their goals. The two survey studies conductedBrusso and Orvis (2018hd Anseel et al. (2009)
suggest that a combination of reflection interventions and egetting instructions (looking back on
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appears to be a particularly strong interventioArtino and Stephens (2009)lustrate this by
presenting two instructional strategies for helping learners identify and set challenging, proximal goals
and for providing them with timely, honest, explicit performance feedback.

Despite the moderate numbeof publications retrieved, the evidence indicates the importance of
KSftLAYy3a fSFNYSNa YI1S | NEBlFazytrofS SaldAavYliAizy
capabilities. The studies call for appropriate cues for task definition;ggiihg and planing in order

to influence the cognitivée.g., Brusso & Orvis, 2018gtacognitive(e.g.,Artino & Stephens, 2008hd
motivational(e.g., Artino, 2009dgarning variables that iturn influence selregulation.

2.4 Conclusions and discussion

The aim of this systematic literature review was to identify attributes of blended learning
environments that support sellegulation.An inductive or bottorrup approach was used. Following

the initial literature analysis, seven attributes were identified and defined. First, authenticity was

defined as the realvorld relevance of the learning experience (both task and learning envirof)men
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homogenous experiences related directly to the tailoring of the learning environment (name
recognition, seHldescription and cognitive situationing) to the inhateneeds of each individual

learner. Third, learner control was defined as an inclusive concept which describes the degree to which
learners have control over the content and activities (pace, content, learning activities and sequencing)

within the learnirg environment. Fourth, scaffolding was defined as changes in the task or learning
environment (support which diminished over time) which assist learners in accomplishing tasks that

would otherwise be beyond their reach. Fifth, interaction was describédéd N SNBE Q Ay @2f @S\
elements in the learning environment (content, instructor, other learners and interface). Sixth,
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knowledge and experience (lmwk, during and after), in order to achieve deeper meaning and
understanding. Finally, calibration cues were described as triggers for learners (forms, timed alerts and
practice tests) to test their perceptions of achievement against their actual achieveame their

perceived use of study tactics against their actual use of study tactics.



While this systematic literature review has attempted to identify and define the seven attributes as
clearly as possible, it remains unclear what the exact relationshygtween each attribute and the
selfregulatory behaviour exhibited by learners. It is beyond the scope of this review to address this
problem directly. In what follows, however, we make a first attempt to explain the relevance of each
attribute using he Fourstage Model of Selfegulated Learning developed BWinne and Hadwin
(1998) As mentioned earlier, it is the first two phases of this magiglskdefinition and goaketting

and planning; that are most susceptible to instruction, so the main focus will lie on these two phases
(Butler & Winne, 1995; Winne & Hadwin, 1998; Zimmerman, 2000)

2.4.1 Attributes and their relation to the Foustage Model of Selfegulated Learning

In promoting seHregulation, both constructivist and sociocultural theories stress the importance of
odzA f RAy 3 2y f St NY SN& Q (Héis &&Piedsiya 1991y \g/goisks, R Bhask vy R
been argied that, rather than providing direct instruction about predefined strategies, teachers should
provide support that assists learners to sadfjulate their own learning effectivelgButler, 1998;
Palincsar & Brown, 19883ased on this premise, a search for attributes that supporireglilation in
blended learning environments was performe&lithenticity and personalization in the environment
seem to contextualize and individualize the conditions and standards needed to make appropriate
judgements about the task at hand and thus direct ggetting and planning. Both authenticity and
personalkation support learners in situating the task in a realistic, familiar context and tailor it to the
general preferences of the learner. In doing so, the environment takes into account the cognition,
metacognition and motivation of the learners and suppdhe identification of conditions (how the

task at hand will be approached) and standards (criteria against which products will be evaluated)
(Butler, 2002; Reeve & Brown, 198%8)is worth bearing in mind,dwever, that when learners have

had negative prior experiences, they will judge the conditions and standards less acc(iratiwyk,

2 AYY ST g WI YA SSirilgrhy, HearBet contrel /amd gscaffolding seem to help learners
maximize their degree of control over their own learning and evaluate their learning (comparing
standards) more accuratelyPerry, 1998; Perry, Phillips, & Dowler, 20G#t)d thus set more
appropriate goals and plan further actions. As the learners are allowed to choose how to learn more
freely, and as the support provided is tailored and reduced over time, learners experience how
products should be evaluated according to the standards they set themselves and thus how to
maximize selfegulation. The relation between learner control and scaffaidis worth mentioning,
because when learners have low sedfjulatory skills, for example, a high degree of learner control in
the environment will leave them wandering aimlessly unless they are supported by scaffolds that
gradually disappear over timg.ynch & Dembo, 2004)nteraction and cues for reflection expose
learners to the various proceduresailable (e.g. through social interaction, reflection questions, etc.),
providing them with selnitiated feedback about their own performance and helping them to select
appropriate procedures for tackling the task at hafiumar, Gress, Hadwin, & Winne, 2010his
supports learners in identifying the procedures needed to define and execute the task, which
influences their planning of the actual performance. While reflection and interaction support practice
retrospectively, they do not have an impact on faulty calibration mechanisms. Cues for calibration
therefore need to be put in place to make learners witlwvlselfregulatory abilities aware of such
problems. Cues for calibration help learners assess their performance correctly and compare it to the
standards they initially set and act upon any perceived defidddwin & Winne, 2001)involving
learners in processes of external feedback (e.g. by taking tests) will provide them with a realistic
framework against which to compare themsel®¢inne & Jamiesoiloel, 2002)

QX



2.4.2 The attributes and their relation to current learning theories

To consolidate the relevance of the attributes identifiedr fthe design of blended learning
environment, they were also tested against other wedtablished learning theories and instructional
design models, with positive results. While conceptual transparency is sometimes lacking within and
between these modelsour results bear striking similarities to the Four Component Instructional
Design model ofan Merriénboer (19976 KA OK T2 0dzaS& 2y Gl a1 SESOdzirazy
model states that learners will be able to complete a task when there is a degree of (1) authenticity
(van Merriénboer, 1997)2) personalized task selecti¢Balden, Paas, & van Merriénboer, 2008)
learner control in selecting their own learning tagk®rbalan, Kester, & van Merriénboer, 200&)

tasks to prevent cognitive overloaflan Merriénboer, Clark, & De Croock, 200@) reflection
triggered by cues integrated with feedba@kan den Boom, Paas, & van Merriénboer, 2007; Wouters,
Paas, & van Merriénboer, 2009nd (7) interaction with peer¢van Zundert, Sluijsmans, & van
Merriénboer, 2010)It can also be observed that the attributes identified by the review presented here
are among the basicomponents of any powerful learning environmefbe Corte, Greer, &
Verschaffel, 1996; De Corte, Verschaffel, Entwistle, & van Merriénboer, 2808Ell as a typical
constructivist learning environmer{ilonassen, 1999; Wils, 1996) These conclusiorsupport the

view that the attributes of blended learning environments identified as supportingregiflation can

in fact be seen as basic attributesanyeffectivelearning environmentthey cantherefore be found

in learning theories and instructional designodels that are not specifically related to blended
learning This finding contributes to the question raised by certain researchers of whether the concept
of blended learning should be reconsider@liver & Trigwell, 20050ur findings do indeed suggest
that the conceptof blended learning could be simplified both theoretically and conceptually. The
LINAYOALIf @FtdzS 2F (GKAA NBOASEI K26SOSNE fASa Ay
seltregulation. To the best of our knowledge, this is the fitatly of selfregulation to present such a
framework of design attributes.

2.4.3 Limitations of the study

A number of limitations, both of the publications described and the systematic literature review itself,

should be acknowledged. The publications retrievest this contribution demonstrate both

theoretical and methodological limitations and inconsistencies. With regard to methodology, we often
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treatment is described; pre and posttests are only administered to the experimental group; and/or

no control group is included. Such methodological flaws make it difficult to ascertain the exact design

of a study and gain insight into its validity. It also remainsaardn some cases which variables are

targeted by the study design. A wétloughtout model of variables and their interactions and
mediations would be beneficial for reviewing the literature and reflecting upon interactions and
common characteristics ithe wideranging field that is instruction and support in blended learning
environments. Furthermore, the literature often reports on multiple related concepts at the same time
6Sd3Id LINRIFOGAGS &aGA01AySaaszr -SFUNYOwyza outc@NgNI A UOI
expectations, social environment, interaction, learning climate, system characteristics and digital
material features). This makes it difficult to ascribe certain effects to specific interventions or variables.

A number of theoretical limitabns were also evident in the publications retrieved. First, conceptual
transparency, including situating the concepts within a broader theoretical framework or instructional
theory, is problematic. Due to a lack of clarity about other potentially inflireneariables in the model
used, or the learning environment in which the study was conducted, it is sometimes difficult to
determine which variable is responsible for which outcome. Secondly, the studies appear to make



minimal use of instructional desigapproaches. Using such systematic approaches would help give
more insight into the interventions and their conditions. Without a detailed description and specific
design, however, study replication is impossible. The third and final remark is that thengxis
literature is often descriptive rather than theoretical or explanatory. Studies frequently reported on
observations using surveys, for example, instead of researching the reasons behind these observations
by conducting interventions and experiment$ig point also influences the nature of the systematic
literature review presented in this study. Specifically, the review is unable to describe in great depth
which interventions are successful for which variables. In addition, it also describes tbetatrinat

affect cognitive, metacognitive and motivational variables rather than explaining, for example, the
precise degree of learner control needed to evoke a change in motivation for learners with lew self
regulatory abilities.

While the approach useith this review was as systematically and theoretically sound as possible, the
study has certain theoretical and conceptual limitations and therefore presents opportunities for
further research. A first limitation is the scope and level of detail provatemit each of the attributes
identified, which can be seen as a constraint for immediate application in practice (e.g. design of
learning environments). The main focus of the review was to identify attributes rather than focus
immediately on application;he output therefore remains descriptive. Accordingly, a first suggestion
for future research is to undertake a deeper analysis of each of the attributes presented by performing
an additional, extended literature review per attribute in order to gain a npmdound understanding

of the currentstate of affairs A second limitation of this review relates to its methodological approach:
the development of the search string and the validity of the attribute categorization. The approach
combined a theondriven search string with inclusion and exclusion criteria; a twofold (peer
reviewed), double (manual versus bibliometric) check was also performed, resulting in a robust
selection of publications. This contributed to the replicability and validity of the sandythe detailed
demarcation of attributes. On the other hand, however, a reasonable number of potentially relevant
publications (e.g. reviews of different support types, learner variables or attributes) were excluded.
Thirdly, considerable effort has beemade to interpret the publications correctly and as intended by
their authors. Due to the explicit search for concepts relating to-rsgjtilation in blended learning
environments, however, other potentially relevant findings may have been overlooked.

Despite the limitations mentioned above, this systematic literature review makes a number of useful
contributions. It provides a clear overview of the existing literature by identifying and defining seven
attributes that appear to be worth taking into accawahen designing blended learning environments
that support seHlregulation, namely authenticity, personalization, learmentrol, scaffolding,
interaction and cues for reflection and calibration. In addition, one key finding will help further the
debateon the relevance of models for designing blended learning environments: attributes of blended
learning environments that support segulation appear to tie in closely with the attributes of any
effective learning environment. Finally, this study has pla¢ential to function as a basis for further
research on the attributes of blended learning environments that supportregifilation. It would be
useful not only to review existing research further on setjulation per attribute (as suggested
above), lut also to obtain more experimental evidence for each attribute. Such studies might involve
the following steps: firstly, create a sound basis for comparison using @stellished instructional
design mode(e.g., Merrill, 2002; van Merriénboer, 1998y the experimental and control conditions.
Secondly, after administering a ptest for one of the selfegulatory variables, a treatment can be
implemented among an experimental group focusing on the attributes ofreglilation; this will help
clarify how certain attributes relate to the variable being investigated. A third and final step would be
to compare the postests of the experimental and control groups and describe any differences found.
Using such an approach would enhance the replicalality validity of the study and help to unravel
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regulatory abilities.
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Appendix 1

Summary of publications reported on, including identified attributes and learner variables.
(IX= Independent variable®X= dependent variablegtt. = attributes and_X= Learning variables)

Reference

Aim

Variables & Methodology

Results

Attributes & Learner variables

AirLim Lee et al.
(2010)

1 To determnhe whether motivation is
positively related to learning outcome,

1 To determine whether spatial ability
Y2RSNIF (GSa
on learning outcomes.

iKS AYD

IX:virtualreality features, interaction experience
usability, learning experience, psychbgical
factors and learner characteristid3X:learning
outcomes N=232.Method: quant. quasi
experiment + survey.

1

Presencemotivation, cognitive benefitsgcontroland
active learningreflective thinking and usability positively,
influence learning outcomes (performance achievemen
perceived learning effectiveness and satisfaction).

Att.: authenticity,
personalization, learner
control, reflection and
interaction.LX:cognition and
motivation.

Alant and Dada
(2005)

1 To examine issues of syndicate learn
in a webbased environment.

IX:facilitating discussion, onsite visit, study
material, technology, online discussion, feedba
and assignmentdDX:overall evaluation of the
course.N=19. Method: qual. casestudy.

The authentic wekbased medium presented seemed to
be an effective tool for academic discussion and proble
solving Nonetheless, learners need to be supported in
using the wekbased mediumo enhance academic
discourse.

Att.: authenticity,
personalization, learner
control, scaffolding, reflection
and interaction LX:
motivation.

Aleven and 1 To investigate whether sefxplanation| IX:procedural knowledge and declarative 1 Scaffoldingvith a cognitive Tutor (guided) isore Att.: scaffolding, reflection
Koedinger (2002|  can be scaffolded effectively in a knowledge DX:score answer itemdN=41. effective when learners explatheir steps by providing | and interactionLX:cognition
classroom environment using a Method: quant. experiment + pre and pesist. references to problensolving principles and metacognition.
Cognitive Tutor. 9 Tutor feedback helped learners improve their
explanations.
Anseel et al. 1 To determine whether performance | IX:age, education, tenure, feedback, instructio § wSb SOiG A2y 66 NR GG Sy v O2 Yo AAtt: calibration, reflection anc
(2009) will increase more in a group who completed, learning goal orientation, need for improved task performance more than when learners | interaction.LX:cognition and

NEOSAGS NBEDSOGAZ2Y,

combined with feedback.

9 To determine whether participants
with a high need for cognition will
engage more iNB b SOl A2 Y
FTSSRol O]
counterparts.

RdzNAy 3 N

cognition, involvement, word count and
reflection.DX:task performanceStudy 1 N=640.
Method: quant. experiment + pre and poesst.
Study 2 N=488.Method: quant. experiment +
survey.

1

NEOSAGSR 2yte | FSSRol O
performance in combination with external feedback.
¢KS NBbSOGA2Y &l NI leBestie fdrIN
individuals low in need for cognition, low in learning gog
orientation and low in personal importance as they will
less inclined to write down their thoughts.

metacognition

Artino (2009a)

9 To examine personal factors relating

academic success in an online coursg

IX:learning strategies, motivational beliefs and
achievement emotiondX:overall satisfaction
and continuing motivationN=481.Method:
quant. quasiexperiment +survey.

1

Task value beliefgositively predict elaboration and
metacognition and satisfaction and continuing motivatio
In autonomous contexts where learners do not interact
with an instructor or other learners, adaptive motivation
beliefs may be vitdbr initiating cognitive and

metacognitive engagement.

Att.: learner control LX:
metacognition and motivation




Artino (2009b)

To explore the extent to which
learners' thoughts, feelings, and
actions are associated with the naturg
of an online course and how that
course relates to them persoiig

IX:motivational beliefs, achievement emotions,
selfregulated learning behaviours , prior
knowledge of course materidhX:academic
outcomes N=481.Method: quant. quasi
experiment + survey.

1

Learnersmotivational beliefaand selfregulatory
behavioursare related to the nature of the online course
and how courses relates to them personally.

Att.: authenticity, learner
control and interactionLX:
cognition, metacognition and
motivation.

Artino and Jones
(2012)

To explore the relationbetween
several discrete achievementlated
emotions (boredom, frustration, and
enjoyment) and selfregulated learning
behaviours (elaboration and
metacognition) in an online course.

IX:cognitive appraisals and achievement
emotions.DX:selfregulated learning behaviours
N=302.Method: quant. quasexperiment +
survey.

Negativeachievement emotionare associated with lowe
levels ofselfregulation whereasenjoymentis associated
with higher levels oélaborationand metacognition.
Learning will be improved when negative emotions are
minimized and positive emotions are maximized.

The learning task and the technology should be considg
in the design of learning environments.

Att.: scaffolding and
interaction.LX:cognition and
metacaynition.

Artino and
Stephens (2009)

To explore potential developmental
differences in selfegulated learning.
In particular.

To examine whether there are
motivational and seifegulatory
differences between undergraduate
and graduate learners enrolled in
online courses.

IX:motivational beliefs, processing strategies ai
motivational engagemenDX:experience and
courses compted. N=194.Method: quant.
survey.

1

Learners come to online courses with different levels of
online experience and exhibit different levels of
motivation and selfregulationwhile learning online.
Instructors have to consider their online audience,
adjusting the type and amount of structure, support, an
scaffolding they provide during online instruction (provig
explicit instructional support and structure, develop

£ S NYySSNmIOIats Fr yR a0 FF2¢

Att.: scaffolding and
persoralization.LX:
metacognition and motivation

Barzilai and
EshetAlkalai
(2015)

To determine whether epistemic
perspectives and viewpoint
comprehension predict information
source integration.

To explore how epistemic perspective
Y2RSN} 4GS GKS AYLN
viewpoint comprehension.

IX:viewpoint comprehension, integration of
sources, epistemic perspectivd3X:ability.
N=170.Method: experiment + survey + log file
analysis.

1

1

Learnersepistemic perspectivesan be one of th factors
that predict comprehension of source viewpoints.

The strength in which an epistemic perspective is
endorsed is considered as an indicator of learners'
tendency to adopt that perspective in a particular conte

Att.: authenticity and
scaffoldingLX:cognition.

Brusso and Orvig
(2013)

To investigate whether unattainable
goal, and subsequently a large goal
performance discrepancy, may
negative impact subsequent
videogames.

To provide a remedy for mitigating thi
negative impact on training
effectiveness.

IX:goalsetting advice and sefegulation.DX:
subsequent performance, initial performance gg
and initial goaperformance discrepanciN=429.
Method: quant. experimeh+ survey.

Unattainable goakettingearly in videogaméased
training has a negative impact on subsequent training
LISNF 2 NX I yOSI Isefffeguiatidncduplad NJ-
with goal commitment may serve as mechanisms
underlying this relationship.

Instructors should be wary of learners setting goals
without advice.

Att.: learner control,
calibration and interactionLX:
cognition and metacognition.

Casillas and
Gremeaux (2012

To explore how medical learners
assessed a website dedicated to
cardiovascular rehabilitation, and

collecting their suggestions in order tg

IX:medical information and desigiX:quality of
the website and knowledge improvemem=18.
Method: quant. experiment- pre and posttest +

interviews.

1

Learnersdo not seem to see the websites as a properly
adapted tool to prepare themThis type of learning
material appears to be significantly useful for shtatm

knowledge improvement.

Attribut es:interactionand
scaffolding LX:cognition.




meet their expectations and the goalg
of second cycle medical studies.

The immediate impact of this type of multimedia suppor
22t 2y AYLINBGAYy3I tSINySN
relevant and interesting.

Chen (2014)

To develop a conceptual model to
investigate the determinants of colleg
tSIENYSNBQ LINBIF OGA
web-based English learning (WBEL)
environment.

IX:proactive stickida & = £ S| Ny Ay 3
computersefSF U O Oe s € SI Ny A

expectations, social environmental, interaction,
learning climate, system characteristics and dig
material featuresDX:learning outcomesiN=306.

Method: quant. survey.

1

ComputerselS F UOI Oéx &deaisSy OKI
material featuresjnteraction,learning outcome
expectations and learning climate are critical affecting
FILOG2NE Ay RSGSN¥YAYyAYy3I f 9
web-based English learning.

Att.: authenticity,
personalization, learner
control and interactionLX:
cognition, metacognition and
motivation.

ChiaWen et al.
(2011)

To explore the effect of a redesigned
course, integrating welenabled self
regulated learning (SRL) with variatio
in online class frequency on enhancin]
tSFNYSNERQ alAtta
management system (DBMS).

IX:online class frequency and wamabled self
regulated learningDX:computing skillsN=112.
Method: quant. experiment- test + survey.

1

Selfregulatory interventionselped learners become
moreresponsible for their learningnd contribute to
further success.

Formal education should also develop learners' informa
learning ability for a lifelong learning process. It is
suggested that instructors idealiyipport selfregulatory
interventions

Att.: interaction.LX:
metacognition and motivation

Cholowski and
Chan (2004)

¢2 SELX 2NB fSI Ny§
solving based on a model consisting
their motivational orientation, prior
knowledge, diagnostic reasoningdn
diagnostic solutions.

IX: motivational orientation, prior knowledge,
diagnostic reasoning and diagnostic solutidDX:
clinical problem solvingd=135.Method: quant.
survey + test.

1

Instructors need t@ddress each contributing componen
of the problemsolving Including attention for underlying
motivational orientationin undertaking the task and on

the way new information is linked with prior knowledge.

Attributes: scaffolding LX:
cognition, metacognition and
motivation.

Clark et al.
(2015)

To identify the processes that key
stakeholders perceive to be most
important in facilitating a positive
impact ofcontinuing professional
education on practice.

IX:organizational structure, partnership working
a supportive learning environment and changin
practice.DX:continuing professional education.
N=31.Method: qual. interviews.

1

Apositive learning culture, effective partnership betwee
learners with understanding of each other's perspective
aspirations and constraints and a supportive learning
environment in both the practice setting and education
environment are central to estdishing a culture and
context thatpositive influences learning.

Att.: interaction.LX:cognition.

Corbalan et al.
(2008)

¢2 Ay@SaidaalrasS 0K
and support of the learning tasks on
the learners competence scores.

To investigate whether perceived task
load would make learning more
SGSOGADBS I yR SYORX
To assess whether shared control ha
LR2aAGAGS SuaSoOia 2

IX:task difficulty, competence, task load, trainin
time ard germane loadDX:learning outcomes,
learning efficiency and task involvemenht=55.
Method: quant. experiment + lo§jle analysis +
survey.

1

Learning outcomes of learners who receiaathptive
trainingwere higher, and they experiencedawver task
loadduring practice than learners who received ron
adaptive training.

Learners in thesharedcontrol conditionsshowed higher
task involvemern® / K2 A OS LINRJARSR
thel Y2 dzy (i Bwvestefl in Radding, combined with
higher learning outcmes

Att.: authenticity,
personalization, learner
control and interactionLX:
cognition, metacognition and
motivation.

Cox et al. (2006)

To determine whether welbased and
faculty-led learners demonstrated
improved knowledge and attitudes
about caring for the underserved.

IX:faculty-led and webbased courseDX:
knowledge, attitudes, and skills.
N=100.Method: quant. experiment + preand
posttest.

Compared to learners in the established curriculinoth
web-based and facultyed learners demonstrated

improved significant knowledge and attituddResults alsg
indicate that Facultfed and webbased curicula can

equally improve learner knowledge, attitudes, and skills|

Att.: interaction.LX:cognition
and motivation.




Cramer et al.
(2014)

To determine whether certified
education changes learners'
empowerment, job satisfaction, and
clinical competency over time.

IX:empowerment, job satisfaction, intent to
turnover, clinical competency, technological skil
DX:course satisfactioN=84. Method: quant.
survey

1

/ SNIAUOFGA2Y aA3ayAUOlyilt &
satisfaction, and competencedn reduce persistently hig
learner turnover rates)

Changes in empowerment and competency did not affe
changes in job satisfaction.

Att.: interaction.LX:cognition
and motvation.

Dai and Huang
(2015)

To analyse the effectiveness of three
remedialinstruction models, including
e-learning, blendedearning and
traditional instruction.

IX:active learning strategy, mathematics learnir,
value, factors of selhwareness, learning methoc
learning plan and achievement goBIX:learning
motivation.N=94. Method: quant. survey.

1

Active learning strategy, mathematics learning value,
factors of seawareness, learning method learning plan
and achievement goanhfluencelearning motivation

Attributes: interaction.LX:
metacognition and motivation

Davis and Yi
(2012)

To leverage the hierarchical view of
traits, to develop a theorgrounded,

integrative model of broad personality
and IFALISOAUO (N¥ Al A

IX:computer anxiety and computer sedfficacy.
DX:web utilization.N=230.Method: quant.
survey.

1

Links between personal innovativeness and openness,
social cues exuding adventurous, creative, and express
behaviour will be more effective at retention than cues
tailored toward reducing anxiety or conscientiousness.

Att.: Interaction.LX:
motivation.

Demetriadis et
al. (2008)

¢2 Ay@SadGAa3alrasS oK
learning and problensolving
performance in ilstructured domains
can be improved, whethezlaborative
question prompts are used to activate
f S NY S Ngeperahimy Yagbtike]
processes, during case study.

IX:scaffolding DX:portfolio score.
N=32.Method: quant. experiment + pr¢est +
survey.

Saffolding treatmentad asignificant maireffect on
t SI NJY SNE Q (dpiStevdblagiarthelefd® Grofile and
scaffolding treatment interact, learners with complex
epistemological beliefs learners benefiting most).

It is possible to improve individual learning in a technolg
environment, byimplementing questioning strategies

Att.: Authenticity and
interaction.LX:cognition,
metacognition and motivation

Donnelly (2010)

To investigate, in a tutorial setting, the
factors that govern the success of
interaction in blended problerbased
learning.

IX:use of faceto-face PBL tutorials, online journ
entries, use of video conferencing, use of
asynchronous discussions and use of synchron
chat and international guest collaboratioDX:
interactions as transactions and interaction in
blended problembased learningN=17.Method:
qual. observation + quant. log file analysis +
interview + selNBE b SOG4 A @S LI LIS N

1

Conditions for the effectiveness of blended learning: the
selection ofauthentic taskswithin the problem which
demand a division of labour between the fatmeface and
the online environments, thenaintenance of common
goals and motivationthe mutual expectation®f learners
and tutors, theawareness of the individual role and grou
leadership, and changes in these and the availability of
appropriate communication tools

Att.: authenticity and
interaction.LX:cognition,
metacognition and motivation

Doo (2006)

To identify facilitating factors and
constraints of skills practice in online
learning environments.

IX:social sekefficacy, prior knowledge, interview
experiences, enjoyment, usefulness, perceptior
about learning, cognitive retention of learning
content, verbal interview skills and behaviour
based interview skillDX:number of skills
practice sessiondN=23.Method: qual. casestudy
+ interviews.

1

LyadNuzOi2Na &akKz2dzZ R FI OAf A
designing an appealing enough course to make learner
involved. If learners already have substangigbr
knowledge or cognitive knowledg# the interpersonal
skills set presented emphasize that cognitive
understanding not guarantees successful execution,
ensure appropriate learning environments for practicing
and use mental practice if learners feel the discrepancig

between online learning and offlénpractice.

Att.: interaction.LX:cognition.




DuBois et al.
(2008)

To describe the content, format, and
outcomes of one of the National
Institutes of Health (NIH) courses ang
share keydssons learned about
formats and assessment methods.

IX:content and formatDX:knowledge of
research ethics, ethical problesolving skills, anc
levels of confidence in addressing ethical issue
mental health researciN=40. Method: quant.
experiment+ pre and posttest + survey.

Learners in the distance course weéess satisfied and
dropped out more easilyThis was attributable ttechnical
difficulties, thelack of faceto-face contactand thefact
that the course did not offer the flexibility that many
distancelearning courses offeAlthough they had the
opportunity to interact during case discussions, few
participants did this. It is concluded thaithout
interactivity, case discussion caot achieve its aims.

Att.: reflection and
interaction.LX:motivation.

Gerhard, Moore,

To provide a theoretical underpinning

IX: (no-)co-presence, composition and interactio

1

Copresence simulated byeatlife agentscan complement

Att.: authenticity and

and Hobbs for understanding the relevance of | model usedDX:experience of immersion, avatar technology and potentially achieve permanent | interaction.LX:metacognition
(2004) learnerembodiments and c@resence | involvement and awarenesbl=20. Method: presence of all learners by using a hybrid agent model.| and motivation.
within three-dimensional collaborative| quant. experiment+- pre and posttest + survey.
computer interfaces.
Giesbers, To investigate the relationship IX: motivation. DX:final exam scoreN=110. 1 Higher levels ohutonomous motivatiordid not have any | Att.: authenticity,
Rienties, between available tools used, learner| Method: quant. experiment + survey. significant higher participation rate or use of richer personalization and

Tempelaar, and
Gijselaers (2013

motivation, participation, and
LISNF2NXYI yOS 2y |
online course.

communication tools in wetor videoconferences.
Significant effect was found fawigher participation rates
in the weband videaconferences with theise of richer
tools. Learners o took part in morenteractiveweb-and
videoO2 Yy TSNBYy 0Sa8 KIFIR KAIKSN

scaffoldingLX:cognition and
motivation.

Gomez et al.
(2010)

To describes the implementaticand
evaluation results of a classroom
application of a teanbased learning
LINROSaaz 6KAOK gl
computer mediation.

IX: motivation, perceptions of team members ar|
perceiving of team interaction®X:team
interactions, perceived learningnjoyment,
learning outcomesiN=73. Method: quant. survey.

1

azliA@lFiA2Yy AybdzSy0OSa G(GKS
interactions and perceived learning

Enjoyment is affected byotivation and perceptions of
G§SFY YSYoSNE QwitdtBenipheationdtt A 2
learners who perceive that the team interactions are
adding value to their education will better enjoy learning
and will experience highdevel learning outcomes.

Att.: scaffolding and
interaction.LX:cognition and
motivation.

Govaere et al.
(2012)

To cetermine whether guided use of
multimedia learning materials will
NBadzZ & Ay aiaayauld
cognitive load and higher levels of se
SFUOI Oe o

IX:conventional classroom, individual DVD use
guided individual DVD use, guided classroom [
use,cognitive load and selfficacy.DX:
knowledge and skills acquisitioN=178.Method:
quant. experiment pre- and posttest + survey.

1

Sgnificant superior impact of studying with the DB
skills acquisition and higher levels of sefficacy In
addition, experimental conditions that build @uided
usageof the multimedia application, result isuperior
performance

Att.: authenticity and
interaction.LX:cognition and
metacognition.

Gulikers et al.
(2005)

¢2 SELX2NB GKS Suo
electronic learningnvironment on
learner performance and experiences

IX:perceived authenticity, experienced
motivation, perceived as innovativeness, exten
of confusion, experienced support and extend ¢
explorative behaviouDX:performance on the
Uy It NB4ANerhDddguant. experiment

test + survey.

No evidencevas found for theexpected superiority of the
authentic learning environmenfThe most likely

SELX FylFdGAazy F2NJ GKAa UyRA
identical for both conditions. This is a strosmggument for
the idea that arauthentic task and an authentic context

FNE 62 RAGSNBYy(H G(KAyYy3Aa

Att.: authenticity and
interaction.LX:cognition and
motivation.




Ho and Dzeng
(2010)

1¢2

SEIFYAYS (KS ST
SRdzOF GA2y (2 LINB(
learning modes used to assess safety
behaviour and learning effectiveness
duringthe education training period.

IX: platform function and contents desigbX:
learning effectivenes$\=83. Method: qual.
interview + test + survey + observation +
document analysis.

1

An elearning environment is effectiviéit motivates the
learner, provides the content needed for learning, and
creates a learning context

Thesmoothness of network, easy operation of platform,
affinity of user interface and the test assessment of
learning ability are the impressions oflmer. Learning
satisfaction is essential for learning effectiveness
Contentmust include multimedia animation, actual case
introduction, selfachievement simulation, and suitability
of teaching materials unit, which will influence the
learning satisfagdn of learning effectiveness and raise
performance

Att.: interaction.LX:cognition
and motivation.

Ho and Swan
(2007)

To examine the actual participation
and dynamics that occur in online
discussions and thefelationship to
learner learning outcomes.

IX:quantity, quality, relevance, and mann@X:
learner participation.

N=15.Method: quant. quasiexperiment + log file
analysis.

1

Strongcorrelation was found between learners' Gricean
ratingsand their final ourse gradesandbetween
learners' Manner ratings and their conference grades
An important relationship between the Gricean element
and learner performance was found.

Att.: reflection.LX:
motivation.

Hodges and ¢2 SELX 2NB (KS Ay IX:mastery experiences, vicarious experience, |  Courses offered using amporium modekhould be Attributes: calibration LX:
Murphy (2009) traditionally hypothesied sources of | social persuasion, and physiological / affective designed tdnclude elementsvhich providepositive metacognition.
seltSTUOI 08 2 y-S&F HION states.DX seltS T U O O eN=09.Metho& T &  vicarious experiencesnd support positive affective and
beliefs regarding learning mathematiq quant. survey. physiological beliefloward the courses.
in an asynchronous environment.
Hughes et al. To examine the cognitive and IX:seltefficacy, metacognition, setfvaluation, 1 Strongdirect effects of learnecontrolled practice Att.: learner control and
(2013) motivational antecedents and general mental ability, videogame experience, difficulty on both task knowledge and pestining interaction.LX:cognition,

outcomes of learnecontrolled
practice difficulty in relation to learnin
a complex task.

task knowledge, préraining skill, practice
performance, postraining performance, learner
controlled practice difficulty and adaptive transf
performance DX:task knowledge, performance,
and adaptabilityN=118.Method: quant.
experiment+ survey + lodile analysis.

1

performance Moreover, practice difficty was positively
related to adaptive performance via its relationships witl
both task knowledge and postaining performance.
Motivational mechanisms of priaining selfefficacy and
positive error framing also exhibited significant positive
relationships with learnercontrolled practice difficulty.

metacognition and motivation

Hung and Hyun
(2010)

To examine how East Asian

international learners who were
SYyNRfttSR Ay GKS Y
AyaiNHzOGA2yQ O2 dzN
learningexperiences.

IX:learning attitudes, curricular and pedagogic
decisions, individual circumstances,
epistemological transition and accumulated
schemata, situation after arrival, factors affectin
learning attitudes and participation, and
epistemological trasition.DX:learning

experienceN=12.Method: qual. interviews.

1

1

Learners witHow prior knowledgeequire an inclusive
curriculum andearning context provided by the
instructorsto sustain thdearning experience
Metacognitive reasoningased orf S NJ $ N& Q
circumstance and academic advising arrangenveétit an
advisor played a critical role, starting with the earliest

G138 2F UNBRG | NNAJIf @

Att.: Personalization and
interaction.LX:metacognition
and motivation.




Hung et al. To investigate the role of the IX:disclosure method and psychosocial learning § Different disclosure methodiead tod A 3y A U O y { Att.: interaction.LX:cognition,
(2011) multimedia disclosure method for processesDX:learning outcomesN=112. learning motivation and learning interest and outcomes| metacognition and motivation
informed consent and its contribution| Method: quant. survey 1 During the psychological learning processearning
to higher learning motivation and motivation andlearning interestwere positively correlated
learning interest, to better with learning outcomegremembering, comprehension,
remembering, comprehension and and satisfaction)and correlations with comprehension
satisfaction than the conventional FyR &l GA&¥LIOGA2y 6SNBE aAj
method.
Ibabe and To assess the degree to which learne IX:availability of a selassessment tool, 1 Better academic performanctor learners that use Att.: interaction.LX:cognition

Jauregizar (2010

take advantage of a sedfssessment
tool.

To explore the relationship between
different metacognitive variables and
academic performance and/or making
use of activities oriented to learning o
the relevant material.

interactive seHassessment exercises and
different metacognitive variable©X:taking
advantage, better gradesicademic performance
N=116.Method: quant. experiment + test
survey.

interactive sefassessment were measured

It seems that even learners witbw motivationlevels
madeuse of these toolsFinally, the need to include self
assessment in the curriculum, with a viewingproving
learners'metacognitive knowledge

and metacognition.

loannou, Brown,
and Artino
(2015)

¢2 S@ltdZ G6S RAFTTY
discourse and actions when they use
wiki with discussion vs. a forum with
attached MSWord documents for
asynchronous collaboration.

IX: collaboration, complexity, monitoring &
planning, other content, expansion, deletion,
content-editing, formatting & spellinddX:wiki
and forum useN=34.Method: qual. case study.

1

Sgnificant differences can be found in the use of a wiki
with discussiorvs. a forum This illustrates thexpanding
nature of a forumand thecondensing nature of a wiki
In a wiki, groups tend to beollaborative whereas in a
threaded discussion, groups tend to tre@re cooperative

Att.: scaffolding and
interaction.LX:cognition and
metacognition.

Jonas and Burns
(2010)

To undertake a module evaluation
GKAOK F2NX¥SR LI NI
teaching and learning strategy.

IX:limited IT skills, feeling isolated, lack of
perception regarding 4earning, motivation and
development of independent learning skills,
reduction in travel costs and positive academic
support for learningDX learning outcomes.
N=13.Method: quant. surey.

1

Six factors that restricted the achievement of learning
outcomes:use of IT skills, feeling isolated, lack of
perception regarding4earning, motivation and
development of independent learning skills, reduction ir]
travel costs and positive academic support for learning)

Att.: scaffolding and
interaction.LX cognition,
metacognition and motivation

Kim and Ryu
(2013)

To assess a welased formative peer
assessment system emphasizing
tSFNYSNEQ YSGl 023
their performance in istructured
tasks.

IX: attitudes toward peer assessment, motivatio
ARSYGAUOFGAZ2Y 2F GKS
LINEOSaaszx O2YLX SiiSySaa
critical thinking and creativityDX:metacognitive
awareness and performanci=122.Method:
quant. experiment+ survey.

1

1

Sequentiametacognitive learning processhslp learners
monitor their learningand adapt strategies that are not
working effectively.

Peer interactiorandbackfeedbackgave learnersnore
control over their learning.

Att.: learner control,
scaffolding and reflectiorLX:
metacognition.

Kobak, Craske,
Rose, and
Wolitsky-Taylor
(2013)

To develop a welbased Cognitive
Behaviour Therapy training course, tg
increase accessibility to the training.

IX:guidance and feedbackX:effectiveness and
user satisfactionN=36. Method: quant.
experiment+ pre and posttest + survey.

1

Feasibility in the form of learner satisfactiosan
important factor when developing training.

Learners had high levels of satisfaction with both the
clinical content and the technical features of the training
Being able to obtain training online greatly increases
accessibility and disseminatiofhe fact that the training

was done by aexperiencel, but newly trained,

Att.: reflection and
interaction.LX:motivation.




psychologisgives promise for increased dissemination ¢
the applied training as well.

Koh and Chai To employ cluster analysis to IX:pre-technological knowledge, prpedagogical | § For inservice teachers who were already familiar with | Att.: authenticity, scaffolding

(2014) categorize teachers into groups base( knowledge, precontent knowledge, pre curriculum, the transformation ofontent with and interaction LX cognition
on their selfreported technological pedagogical content knowledge, pre technologybased approacheseeds to be emphasizéd | and motivation.
pedagogical and content knowledge | technological content knowledge, pre design activities.
beforethey were engaged in lesson | technobgical pedagogical knowledge and pre | Both preservice and irservice teachers, regardless of
design activities as part of their technological pedagogical content knowledge. their cluster membership, it seemed clear that the desig
professional development. DX:effectiveness and user satisfactidd=266. process was inherently complex aoduld be better

Method: quant. experiment- survey. scafolded with distributed intelligence

Koke and To determine whether the IX:metacognitive strategies, all strategies, exce § Directteaching components for learning strategies in a | Att.: authenticity,

Norvele (2008) encouragement of learners to use for metacognitive, inferencing, using of context distance learning course improve the learners' strategy | personalization and
learning strategies can be adesign [F2NJ O2 YLINBKSyaizy (NI awarenessTheymay contribute to the empowerment of | calibration.LX:cognition and
purpose of study materials. contexts, all cognitive strategies, communicativi  learnersas autonomous learnerby reducing their metacognition.

To cetermine whether a component | and social strategief©X:strategy awareness. FYEASGES o6& F2adSNAy3a NBHY
that explicitly teaches learning N=222.Method: quant. quasexperiment + providing a sense of achievement
strategies is a key element of the stuq survey + qual. interview. 1 Comprehension of learning strategies in distance learni
process. form can be fostered by the implementation of a direct
learning strategyWhileprovidingopportunities for
practicing these strategies in authentic learning situatio
and encouraging awareness of the metacognitive
strategiesduring the study process can deected
towards the sustainable use of the acquired strategies.
Y20 6 SONT To provide plausible information aboy IX:exam grades, learned by designing compute § Learners werénterested in alternative ways of learrgn | Att.: authenticity,
(2013) the effect of educational game design games, traditional learning circumstances: because it enabled them to learn in a different way, to | personalization, calibration

on improving general knowledge and
results.

learning outcomes and seléported experience.
N=125.Method: quant. experiment+ survey +
qual. interview.

show their creative skilland not the lastthe concept of
fun proved to be exceptionally important

Gontent of learning (programming game) as well as
context6 A YS RSaA3dyov O2drfR o
relevance and curiosity evoking

and interaction LX:cognition.

Kuo et al. (2012)

To propose a hybrid learning
YSOKFyAaY F2NJ AYL
web-based problerrsolving abilities vig
the combination of the cognitive
apprenticeship model and the
collaborative learning strategy.

IX:interest in learning social stlies, immersion ir|
learning social studies, capability of learning so
studies, usefulness of learning social studies ar
attitude toward problemsolving.DX:problem-
solving ability and learning attitud®l=58.
Method: quant. experiment+ survey.

1

The methodntegrating cognitive apprenticeshgnd
collaborative learningnechanisms in an online inquiry
based learning environment hageat potential to
promote middle and lowachievement learners' problem
solving abilityandlearning attitudes

Hybiid approaches could ease their learning anxiety vig
the inspection of highachievement peers, while think
aloud is essential for these learners when conducting th

cognitive apprenticeship process.

Att.: authenticity, scaffolding
and interaction LX:cogrition
and metacognition.




Lafuente
Martinez,
AlvarezVvaldivia,
and Remesal
Ortiz (2015)

To explore the role of-assessment in
making thelearning process more
visible to the instructor, while revealin
its impact on the adjustment of
ensuing feedback.

IX:e-assessmentDX:learning process visibility.
N=73.Method: qual. document analysis +
interview.

1

Promote peefto-peer communicationwhich can be
recorded by a wide range of technological tools
throughout the activity. Usasynchronous texbased
communicatioras it is still a highly effective device to
enable high learning transparency.

Consider formative assessment activitessa neans for
gathering information to improve feedback, and not only
to control and grade learnersngage learners in dialogic
guidance feedback formatkearners expect support, they
must receive it. In case of overburddocus on the
monitoring of collaboative activitiesas they provide an
218y 6AYR2¢ (2 GKS S Ny{

Att.: authenticity,
personalization, learner
control, reflection and
interaction.LX:metacognition
and motivation.

Law and Sun
(2012)

To develop a foudimension
evaluation framework and apply it to
an empirical study with digital
educational games in geography.

IX:learning experience, gaming experiences,
usability.DX:learning efficiencyN=16. Method:
quant. experiment+ pre- and posttest.

1

Activity theorycan be used to descrihgser experiencem
digital educational gamed-our dimensions were
identified: gaming experience, learning experience,
adaptivelyand usability.

Att.: Learner control and
interaction.LX:cognition.

Leen and Lang
(2013)

To explore motives of young and old
learners to participate in two ICT
course settings: 4earning and facéo-
face courses.

To exploring individual differences in
learning motivation between young
FyR 2f RSNJ £ S Ny SN
computer based learning.

IX:belonging, instrumentality, personal growth,
and competition DX:learning motivation and
personality.N=211.Method: quant. survey

1

Older learnerexpressedstronger motives of belonging
and personal growthand thus expressedsironger
interest in selfdetermined and intrinsic learning and soc
motives Young learnersn contraststrongly endorsed
competitiverelated motives of learning

Older learners showelbigher instrumentalityvhen the
difference between chronological age and subjective ag
big.

Attributes: interaction. LX:
motivation.

Liaw et al. (2010

To explore positive factors for the
acceptance of mlearning systems.

IX;f SFNYSNBEQ al dAra¥tlk OdA
autonomy, system functions, interaction and
communication activitiesDX:acceptance toward
mobile learningN=152.Method: quant. quasi
experiment + survey.

1

BFKIFIyOAy3a £ SFENYSNEQ aliAa
autonomy, empowering system functions, and enriching
interaction and communication activities have a signific
positive influence on the acceptance oflearning
systems

A classification for ptearning affordances is presented:
educational content and knowledge delivery application
adaptive learning application, interactive application,
collaborative applicatiomnd individual application.

Att.: personalization,
calibration, scaffolding and
interaction.LX:motivation.

Lin (2011)

To explore the determinants of the e
learning continuance intention of
learners withdifferent levels of e
learning experience.

To examine the moderating effects of]
e-learning experience on the

relationships among the determinantg

IX:frequency of negative critical incidents,
perceived ease of use and attitudeX:
continuance intentionN=83. Method: quant.
survey.

1

Five exogenous constructs have a direct or indirect effe
onthef SI Ny SNB Q 02y dainglydegafive S
critical incidents, perceived ease of use, perceived
usefulness, quality attributes cumulative satisfaction, ar
attitude.

Negative critical incidents and attitude are tkey drivers

of continuance intentiorin the elearning environment,

Att.: calibration and
interaction.LX:metacognition
and motivdion.




ANNBALISOGA DS 2 Fof adldarfingdza S NJI|
experience.

Lin et al. (2012)

To identify characteristics of a websits
encourage enjoyable online learning.
To identify what design guidelines lea
to websites that support enjoyable
online learning experiences.

IX:Sy 3 3ASYSy iz | FDX@eb |
enjoyment experienceN=615.Method: quant.
survey.

Identification of characteristicsiovelty, harmonization, n
time constraint, proper facilitations and associations.
Identification of guidelinesdesigning multisensory
learning experiences, creating a storyline, mood buildin
fun in learning, and establishing social interaction.

Att.: learner control and
interaction.LX:motivation.

Lin, Zimmer, and

To identify perspectives of teachers

IX:individual differences, facilitating conditions

1

There is gositive relationship between performance

Att.: interaction.LX:cognition

Lee (2013) and learners of podcasting acceptang and social influence®X:behavioural intent. expectancy and behavioural intention and between effg and metacognition.
on campus. N=99.Method: quant. survey. expectancy and behavioal intention.

T Individual difference factors for the learner showed
significant pathgo effort expectancyfor onlypersonal
innovativenesandselfefficacy Finally the relationship
betweenpersonal innovativenesand performance
expectancywas signifiant.

Ma (2012) To identify the advantages and IX:conception on learning (metacognition and | § Advantages of online distance learning: resourcefulnes] Att.: personalization and
disadvantages ofamputer-aided cognitive strategies)DX:learning outcomes and andadaptability or flexibilitywere identified. interaction.LX:cognition and
online distance learning for college | academic performancéN=118.Method: qual. 1 Disadvantages of online distance learniligited metacognition.
teachers. casestudy + interview. interaction (lack of interaction causes problemkiije

instructional variationthe metacognitive and cognitive
strategies needegselfregulation neededind IT-skills
neededwere identified.
Makoe, ¢2 AYy@SadadldsS ¢ K IXseltconceptions of learnindX:learning 9!'4 GKS YIAy S80St GKSNB 4Att.: interaction.LX:cognition

Richardson, and
Price (2008)

approaches to learning via online pee
assessment will show a stronger
relationship to learning outcomes tha
their respectiveconceptions of
learning.

outcomes and approach to learning=163.
Method: quant. experiment + qual. interview.

1

betweenconceptions and approaches

Learneis embarking on distance education seem to hold
distinctive conceptions of learningvhich suggests that
conceptions of learning areulturally and contextually
dependent

and metacognition.

Martens et al.
(2010)

To determine what the effects of
positive, neutral or negative feedback
presented to collaborating teams of
tSFNYSNE>S 2y €SI N
motivation, performance and on grou
processes are.

IX:positive, neutral or negativeebdbackDX:
fSINYSNBQ AYGINAYAAO Y
group processeN=138.Method: quant.
experiment+ survey.

Significant positive effect déelings of autonomy and
competenceon report ofinterest They reduce the
interest variance between sessions substantially.
More autonomous learnergainmore interest than their
peersfrom positive respectively negative feedbadihe
relative interest gain of autonomous learners from
negative feedback is sking Feelings of competenaaso
facilitate theeffects of positive and negative feedback

Att.: authenticity, calibration,
reflection and interactionLX:
cognition, metacognition and
motivation.




Mauroux etal.

To develop a mobile and online

IX: attitude toward using technologies,

Three influencing factordnterest, acceptanceand the

Att.: reflection.LX:

(2014) learning journal to support reflection | motivational support, response to changes, need for participation and feedback from instructor. metacognition and motivation.
on workplace experiences. perceptions of the work environment, feedback|  Implications:stimulation of reflection is importanstrong
support / guidance (prompts), attitude toward guidanceand feedback abouteflection, relevance of the
reflection and intention to useDX:usage mobile and online learning journal and use of the mabil¢
behaviour.N=16.Method: quant. quasi and online learning journal.
experiment + log file analysis + qual. interview 1 § The use of reflective online learning journals, without th
survey. incentive of marks, is relevant and feasible.
Michalsky (2014) 1 To develop and test the saiégulated | IX:cognition, metacognitive and motivational | § Active management afotivational processes is essentig Att.: authenticity, learner

learningprofession vision scheme for
assessingprd SNIBA OS G S|
integration of professional vision
considerations while analysirigo
delivery modes for teaching of self
regulated learning: direct and indirect
teaching.

strategies DX:selfregulation.N=26. Method:
qual. casestudy+ pre and postanalysis.

This by usingausal attribution action controland
feedback.

control, scaffolding, reflection
and interaction LX:
metacognition and motivation

Michinov and
Michinov (2007)

To investigate group development
during an online learning session
among learners involved in lifelong
learning.

IX:use of various modes of communication, neg
for physical contact, motivation, feelings
experienced during the online learning session,
perceived cohesion, group development and
affect. DX:learner satisfaction, perceived learnir]
outcome and evaluatiorN=7. Method: qual.
casestudy + log file analysis + survey.

1

A transition period at the midpoint of the collaborative
activity shows alecline of taskoriented communications,
motivation and positive moodh this period. Stronger
attention is particularly usfell during a transition period ai
the midpoint of an online collaborative activity.

Att.: interaction.LX:cognition,
metacognition and motivation

Mohammadi
(2015)

To examine an integrated model of
technology acceptance model and
55[2yS 3 alO[SIyQ§
LINBRAOGGAY 3 S| Ny 8
learning.

To explore the effects of quajit
features, perceived ease of use,
LISNOSA PSR dza ST dz
intentions and satisfaction, alorgjde
the mediating effect of usability
towards use of dearning in Iran.

IX:satisfaction (educational quality, service
quality, technical system quali content and
information quality) and intention to use
(educational quality, service quality, technical
system quality, content and information quality,
perceived ease of use and perceived usefulnes
DX:actual useN=390.Method: quant. survey.

1

1

Providing an application whichagsthetically satisfying,
userF NA Sy Rf 8 3 & NHzOG dzNT £ £ &
environmentally attractive, reliable, and secusich
optimizes response time and provides interactive featu
are recommended.

Appropriatearrangement of timeand application
environment possibility of content printingnd
transferring by the way of applicatiomithout being
detached possibility of controlling all aspects of the
deaiGsSY 6KAES g2NlAy3aIr GKSY
menu fa users, supporting content and information with
images, videos, and sounds, evolviriga&ning
communicationtowards voice communication and video
conference, and expanding requisite IT infrastructure a

alternatives in this regard.

Att.: authenticity,
personalization, learner
control and interactionLX:
motivation.




Mohammadyari
and Singh (2015

To understand the role of digital
literacy the effect of dearning on
£t S NYSNBQ LISNF 2 NN

IX: performance expectancy, effort expectancy,
A20ALT Aybdzs$SyOS:I AYRA
organizational support and intent to continue
using ITDX:performance N=34. Method: quant.
survey.

1

Sgnificant influenceof: digital literacyon learners'
performance and effort expectations, performance
expectations on learners' intentions to continue using W
2.0 tools, and continuance intention on performance
Individual digital literacy facilitates the use ofearning,
and should be considered whemamining the impact of
the latter on performance.

Att.: calibration and
interaction.LX:cognition.

Mulder,
Lazonder, and d¢
Jong (2011)

To determine whether gradually
introducing learners to increasingly
more sophisticated or comprehensive
subject matter was expected to
enhance performancsuccess.

To determine whether the progressio
of model order was predicted to yield
higher performance success than
model elaboration progression.

IX:time on task, perspective, degree of
elaboration, and ordeDX:performance success|
N=84.Method: quant experiment + preand
posttest + log file analysis.

Themodel order progressioenhancedearners' task
performance a comparison among the two model
progression conditions confirmed theredicted superiority
of the model order progressiocondition.

Comparison of learners final models indicated that mod
order progression and model elaboration progression
learners were equally proficient in identifying which
elements are relevant to their models, whereas model
order progression participants more acately modelled
the relations between these elements.

Att.: authenticity, scaffolding
and interaction LX:cognition.

Niemi et al.
(2003)

To report how learners use the tutorir
tool and learn sefregulation skills.

IX:learning skills, keywords and advance
organizers, application of theories and self
assessmentDX:overall satisfaction and
continuing motivationN=256.Method: quant.
survey.

The tool presented is thmost useful folearners who

Kl @S R AifFleatidzf ofi vih dmot have stable
learning strategies and skillsr who are at ararly stage
of their studies.

Tutoring towards selfegulation is highly neededhere is
too little guidance for study skills and learning strategie
both campusbased and virtual studies

Att.: calibration, reflection anc
interaction.LX:metacognition
and motivation.

Obura, Brant,
Miller, and
Parboosingh
(2011)

To determine whether resident
learners participating in an Internet
based ementoring course would form
a community of learners and hold
regular community meetings.
Todetermine whether resident
tSFENYSNEQ YR FI (
community of learners and Internet
sessions are effective as learning
experiences.

IX:selfregulation, peer mentoring and
collaborative problem solvingdX:participation
community of learnes. N=10. Method: quant.
quastexperiment + log file analysis + survey +
qual. interviews.

Learner adoption ofommunity of learners behaviours
was observedincluding selregulation, peer mentoring
and collaborative problem solvingigh learner
enthusiasmandvalue for community of learners

High levels of acceptance of Internet learning experiend
were observed, although there was room for improvem
in audiovisual transmission technologies. The study
demonstratedlearner acceptancef community building
andcollaborative learnin@s valuedearning experiences

Att.: personalization and
interaction.LX:metacognition.

Oosterbaan, van
der Schaaf,
Baartman, and
Stokking (2010)

To explore the relationship between
the2 OOdzZNNByYy OS 2F -N
NEbSOGA2Y 0 | YR (K
orientating, selecting, analysing) durir
portfolio based conversations.

IX:NB b § @X:briznfading on the task,
2NASY Gl GAy3 2y 2ySQa
negatively, attributing to oneself , attributing to
others and circumstances intending=21.
Method: quant. quasiexperiment + coding

schemes.

Thinking activitieeomparing, analysing anconcluding
occurred significantly more often during reflection than
during nonreflection. Orientating on the task, selecting
and describing, occurred significantly less often during
reflection.

Att.: authenticity, reflection.
LX:metacognition.




The outcomes show that the occurrence of certain
thinkingactivities can be an indication of reflection.

Raupach,
Munscher,
Pukrop, Anders,
and Harendza
(2010)

To examine whether participation in g
2yt AYyS Y2RdzZ S 2y
RAF3dy2aira 2F Real
learner performance in a multiple
choice eamination.

IX:interest, perceived ability to use a computer
and perceived knowledg&®X:learner
satisfaction, perceived learning outcome and
evaluation of the online modulé&=74.Method:
quant. experiment + preand posttest + survey.

1

1

Learnerausing armonline module scored higher in a test
than learners not included in the studglespite
comparable achievement levels before entering the stu
The online module is likely to have increased learners'
motivation to learn, and subsequent learning was not
restricted to the content of the online module.

Att.: personalization and
interaction.LX:cognition,
metacognition and motivation

Ream, Gargaro,
Barsevick, and

To investigate the adaptedelivery by
G6SftSLIK2yS T2N) (K§

IX:interest, perceived ability to use a computer
and perceived knowledg&®X:learner

1

Motivational interviewingappeared key to the
AYISNDBSYy A2y Qa &dz00Saao

Att.: calibration and
interaction.LX:metacognition

Richardson LINEIANJ YYSQO satisfaction, perceived learning outcome and | Effects of the telephonaelivered version were similar to| and motivation.
(2015) evaluation of the online modulé&=64. Method: those generated by the iperson interventionHelping
quant. experiment qual. interview. learners explore benefits of maintaining / enhancing
activity establishing attainable goals and facilitating thei
attainment of them
Regan et al. To explore the emotional experienceg IX:online learningenvironments DX:regulation | Overarching themes included emotionsfeéling Attributes: interaction LX:
(2012) of instructors in online learning of emotions and feeling®N=6. Method: qual. restricted, stressed, devalued, validated, and rejuvenat{ metacognition.
environments. interview. 1 A consensus among all instructors is that continuous
To explore how instructors attempt to dialogue in a community of practice about strategies to
regulate their challenging emotions enhance online learning environments is imperative.
when participating in online learning
environments.
Reichelt et al. To investigate the effectiveness of IX:receiving personalized computbased 1 Personalized learning materiatsomote motivation and | Att.: personalization, learner
(2014) multimedia design principles for programme and receiving a formal versi@X: learningregardless of the target population.édn effect | control and interactionLX:

different target groups, to match
tSIENYSNBQ LINRUE S§

performance on transfer and retentioll=127.
Method: quant. quasiexperiment + survey + qug
document analysis.

sizes and evidendbat personalized learning material
LRaAGAGSt e AybdzSyO0Sa NBIY
An practical implication for design is tha@mmunicative
features expressed in a personalized style seem tgage
learners across different educational settings in active
learningprocessing.

cognition.

Reychav and WU
(2015)

¢t2 dzy RSNERGIF YR (K§
dimensions otognitive absorption in
training outcomes and how affective
and cognitive involvements leverage
this learning process.

IX:enjoyment, immersion, dissociation, curiosity
and control.DX:affective and cognitive
involvement.N=501.Method: quant. experiment
+ pre and posttest.

1

Cognitive absorptioplays a significant role iaffecting

£t SI NYSNBQ RtSvichinktuhgnpacs SanBo
outcomes

Heightened enjoyment, focused immersion, temporal
dissociation, and control are crucial to leverdgarning
but indirectly by increasing the cognitive involvement of
the trainee.The results further indicate @irect effect of
heightened enjoyment, focused immersion, temporal

dissociation and curiosity on perceived usefulness.

Att.: interaction.LX:cognition,
metacognition and motivation




Moreover,perceived usefiness has a direct effect on
perceived learning

Roca et al. (200€

9 To propose a decomposed technolog

acceptance model in the context of af
e-learning service.

IX:satisfaction, confirmation and perceived
quality. DX e-llearning continuance intention.
N=172.Method: quant. survey.

Learners continuance intention is determined by
satisfaction, which in turn is jointly determined by
perceived usefulness, informationgud A i &3 O2 y
service quality, system quality, perceived ease of use a
cognitive absorption

Instructors can increase learners' usage intention by
improving their beliefof how the elearning system can
enhance their performance and effectiveness

Att.: interaction.LX:
metacognition and motivation

Sansone et al.
(2011)

To examine whether individual interes
in computers modrated the effect of
adding usefulness information
predicting higher engagement levels,
which in turn predicted motivation ang
performance outcomes.

IX:individual interest, anticipated usefulness,
anticipated interestDX:engagement, motivation
performance outcomes, regulation of interest ar
learning onlineN=108.Method: quant.
experiment+ survey.

1

Individualinterest in computers did not directly affect
motivation and performance outcomes, nor did it directl
affect learners' patterns of engagemeduring the lesson.
When there wadittle pre-existing interestthe explicit
connections to how individuals could use the skills in re
life were moremotivatingwhen framed in terms of
potential work applications.

Att.: authenticity,
personalizationLX:cognition,
metacognition and motivation

Sansone, Smith,
Thoman, and
MacNamara
(2012)

¢2 SEIl YAYS -répSted\lige
of strategies to motivate studying for
GKS UNBG SEIFYO®

IX:seltgrades importance, persuade self to wor,
real life application, enjoyment of game,
enjoyment of other learners, enjoyable links,
interest and first exam gradeBX:final interest
and final gradesN=110.Method: quant.
experiment+ survey.

1

Learning online did not differ with learning in the on
campus contexin the degree to which learners reported
using motivational strategies that emphasized the valug
potential studyingrelated outcomes.

Strategies aimed at enhancing or sustaining naiton to
reach learning outcomes may be more defined in terms
strengthening why learners should exert effort and pers
in the learning task, and these kinds of strategies may I
less dependent on the learning context

Discouraging exploration of thieternet may negatively
impact learners' ability to sustain interested engagemer
while learning on their own

Att.: scaffolding and
interaction.LX:cognition,
metacognition and motivation

Siampou et al.
(2014)

To examine the differences between
online synchronous and offline fate-
face collaboration in the context of a
computersupported modelling task.

IX:collaboration typeDX:modelling processes,
interactions and learning outcomeN=16.
Method: quant. quasiexperiment + qual.
observation.

1

Learners who worked online in paiesnphasized analysis
and synthesis, they also demonstrated a higher learnin
gain Offline pairs needed the instructors' support and
demonstrated stronger social interaction.

Actions of offline dyads were more numerous, the dyad
that worked online seemetb present moreask oriented

actions

Att.: authenticity, calibration,
scaffolding and interactiorL.X:
cognition and metacognition.




Smith et al.
(2008)

1

To examine what registered care hon
YdZNESEAQ YR aSyAz
FaaradlyiaQ SRdzOF
regarding stroke care are and how th
conceive stroke care wile delivered.

IX:preferred type of delivery and reasons to
undertake further trainingDX:perceived need
for stroke trainingN=134.Method: qual.
interview + survey.

1

Senior care assistants needed more information on
multidisciplinary team working whileare home nurses
were more concerned with ethical decisiomaking,
accountability andyoal setting

Both the care home nurses and senior care assistants ¢
clear that stroke educatioshould be to the benefit of
their resident population

Attributes: personalization
LX:metacognition and
motivation.

Strang (2011)

To determine whether knowledge
articulation dialogue increases online
university science course outcomes.

IX:teaching methodDX:final grades.
N=52. Method: quant. quasiexperiment + test.

When theknowledge articulation dialogue online
facilitation methodwas applied, learners went through a
learning curve effectyut thereafter, theirknowledge
articulation was be strengthened

If the questioning approach was used, this may result ir
favourable scores early on, but overall the remaining
deliverables and final marks may be lower.

It is suggested this knowledge articulation dialogue
method wouldbetter suit quantitative subject matter
COUrses.

Att.: reflection and
interaction.LX:cognition.

Tan and 1 To investigate the writing of short IX:SMS messages, messages in class and onlil § Inassigned school writinghe activity was one of languag Att.: authenticity,
Richardson messages, using a sociocultural messagesDX:out-of-school practiceaN=31. study and practice emiling themaintenance of school | personalization and
(2006) perspective of literacy as a social Method: qual. document analysis + interviews. values and academic and examination discouBshool | interaction.LX:metacognition
discursive practice thamplicates writing, done within the examinatiowriented and often | and motivation.
identity construction. teachercentred class, consisted sét text types that fit
examination genres
1 In learnersnformal interactiors, learners wrotefreely to
maintain friendship ties, to overcome boredom, and
basically to fulfil their need for meaningful
communicationp / 2y Sy d Ay £ S+ Ny
unguarded and uncensoredevolving mainly around
relationships, school and socldé.
Tao (2008) f¢2 O2YLINBKSYR GKJIXE SENYAYy3I SaSOGZ I RYAT Learners havelackor-white perceptions on the use of e | Att.: personalization and
f S NYSNAEQ LISNIDS LI customization, geographic and content learning they sedearner and administrative suppbas | interaction.LX:metacognition.

toward elearning issues.

integration and instructional desigehallenges.
DX:perception on institutional dearning issues
N=145.Method: quant. survey.

crucial and rather fee lack of competitiveawareneson
the professional market.

Taplin, Kerr, and
Brown (2013)

1

To analyse the monetary value learne
place on having access, via the
internet, to recorded lectures in a
blended learning context.

IX; university fixed price for iLecturée maximize
revenue and learner demographid3X:learner
choice to purchase iLectures at a fixed price an
learner perceptions of iLectures and faiweface

lectures.N=1932.Method: quant. survey.

1

1

It is necessary to be cautious of qualitative valuatiofs
iLectures.

It appears that some learners may agree that somethin
worthwhile if they perceive it to be free.

Attributes: interaction. LX:
motivation.




Ting (2013)

To proposes a notion for helping
instructors design an innovative mobi
learning practice in specific subject
domain.

To determine whether learnemccept
the proposed learning activity and
LISNOSA @S GKS Of kA

IX:relationship, perception and attitude toward
learning technologyDX:willingness to use
learning technologyN=57.Method: quant.
experiment + preand posttest + survey

1

Mobile technologies add new dimensions to learning
activities,both the personal and portable nature of the
devicesas the kinds ofearning interactionshey can
support. Mobile learning enables learners to interact ang
capture experiences in bogbhysical and social realms,
and makes learning more experiential and multifaceted
Guidelines mapping subject content onto social
interactions, recording social interactions, synthesis of
group behaviours and subject content and delivery of
instructionalinformation and visualization of the design
framework.

Att.: authenticity, learner
control, scaffolding, refection
evoking and interactiorLX:
metacognition and motivation

Tseng and Kuo
(2010)

To propose and validate a self
regulation model that explores the
effects of social capital argbcial
cognitive factors on knowledggharing
behaviour.

IX:community identity and interpersonal trust.
DX:social awareness, knowledgharing
behaviour and knowledgsharing selS F U O |
N=?. Method: quant. survey.

1

Knowledgesharing behaviours in thenline community
exhibit a triadic interplay among the community identify
interpersonal trust, social awareness, learners' percepti
ofseltSTUOI O& = | gharing bélavcuinStRed §
online environment.

Att.: interaction.LX:
metacognition.

Verhagen,
Feldberg, van
den Hooff,
Meents, and
Merikivi (2012)

¢ 2 | théfesearch gap between the
growth and commercial potential of
virtual worlds and the relatively little
1y26ft SRIS [ o2dzi d
engage in them.

IX: perceived usefulness, entertainment value,
economic value, perceived ease of use, escapif
and visual attractivenesfX:attitude towards
using a virtual world, entertainment value,
perceived usefulnes®=846.Method: quant.
survey

1

Srong directeffects of the extrinsic motivation perceived
usefulness and the intrinsic motivation entertainment
valueon theattitude towards virtual world usage

Higher levels oéconomic value, perceived ease of use g
escapism contribute to the perceived enteraient value
and usefulnessf virtual world systems

Visual attractiveness did not contribute to the perceived
usefulness of virtual worlds

Att.: personalization,
calibration and interactionLX:
metacognition and motivation

Vighnarajah et
al. (2009)

¢2 Ay@SadaAaaras t 9§
participation in a discussion platform,
on the importance of practicing self
regulated learning strategies and on
the development of selfegulated
learning strategieshrough
participation in the discussion
platform.

IX:intrinsic goal orientation, extrinsic goal
orientation, control of learning beliefs, self
STUOIF Oe ¥2NJ fSIFENyAy3
metacognitive selfegulation, time and study
environment, effort regulatin, peer learning and
help seekingDX:overall development of self
regulated learning strategiedl=50. Method:
guant. experimentt survey.

1

Learners acknowledgeaatacticing selregulated learning
strategies Frequent strategies appear to berinsic ard
extrinsic goal orientation, control of learning beliefs,
rehearsal, elaboration, critical thinking, peer learning, a
help seeking.

Strategies thainterest learners the least are task value,
effort regulation, and metacognitive saiégulation

Att.: calibration,scaffolding
and interaction LX:
metacognition.

von Bastian and
Oberauer (2013)

To examine the impact of working
memory training on a broad set of
transfer tasks.

IX:working memory trainingDX:transfer tasks.
N=137.Method: quant. experiment+- pre and
posttest.

1

Degree ofimprovement in the training tasks correlated
positively with the magnitude of transfer

Differential effects of training different functional
categories of working memory and executive functions

could explain why previous studies yielded mixed result

Att.: authenticity. LX:
cognition.




Weaver, Oiji, To assess the impact of a hybrid IX: hybrid teaching methodologyX:critical 1 Learners reported thatheir ability to effectively Att.: personalization,
Ettienne, Stolpe,|  teaching methodology on improving | thinking.N=8. Method: quant. quasexperiment+ LJ NI A OA LJ G § A YalihaBgd ®diasskssriey scaffolding, reflection and
and Maneno critical thinking in an health policy | pre- and posttest + qual. interview dK26SR YAESR UyRAy3&a® interaction.LX:cognition and
(2014) elective course. T1¢KS O02dzNBS 6SySUGSR T NP Y |metacognition.
learners a broad view.
1 Qitical thinking was improved among the learners.
Wesiak et al. To determine whether scaffolding IX:scaffolding service, training in the simulator | § Addition ofthinking promptsby thescaffoldingservice Att.: authenticity,
(2014) services support setiegulated learning and augmented simulatoDX:relevance for real gl & oS yisdispentiwithdhesimulation increased. | personalization, learner
in an augmented simulator. life experiences, sellegulated learning, and Tt2aAidA0BS STFSOG 2F GKS NXHcontrol, calibration, scaffoldin

enhanced learning experiendd=113.Method:
quant. experimentt logfile analysis + survey.

1

/ or affective element added to the scaffolding service.
The type of notes taken by the learners, during the thin
aloud method, supports the assumption thetaffolding
suppatfostersY S O23ayAlAzy I YyR

and interaction LX:
metacognition and motivation

Xie et al. (2013)

To determine how socidd 2 y b A O
in an online class and what the
relations between social and learning
interactions in an online social learnin
environment are.

IX:social interactionDX:learning interaction.
N=18.Method: qual. casestudy + interviews.

1

A model of sociatonflict evolution within the learning
community is identified consisting of five general phase
cultural initiation, social harmonization cycle, escalation
conflict, intervention and stabilization, and adjourning.
Strong relationships between socaid learning
interactions during these five phases of social conflict
development.

Att.: authenticity and
interaction.LX:motivation.

Yang and Tsai
(2010)

¢2 Ay@SadAialras 02
conceptions of and approaches to
learning via online peer assessment
(PA).

IX:online peer assessmerdX:conceptions of
and approaches to learninfl=163.Method:
gquant. quasiexperiment + qual. interviews.

1

Conceptionemphasizing on fragmented and cohesive
learning tended to be associated with approaches focug
on surface and deep learning

Approachego learning via online peer assessment were
less related to the learning outcomes than conceptions
learning.

Support for deep learning is advisable.

Att.: scaffolding and
reflection.LX:metacognition
and motivation.

Yu et al. (2007)

To investigate the feasibility of
developing dearning.

To examine reasorfer adopting or
rejecting elearning as an alternative
way to conduct continuing education
for public health nurses.

IX:age, education level, marital status, job
position and previous experience in welsed
learning.DX:feasibility of adopting dearning as
an alternative way of continuing education and
reasons for adopting or rejectinglearning.
N=233.Method: quant. survey.

1

Asynchronous 4earning courses are suitable for
individuals with higtselfcontrol, it allows them to learn in
remote locationsaccording to their own needs and pace
Needs assessment is strongly recommended in the
LINEINI YYS LINBLI NI GAZY &l
individual needsreducing learning barriers, increasing
their motivation and selfcontrolling ability can ths
approach be successful.

Att.: personalization and
learner control and reflection.
LX:metacognition and
motivation.
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ABSTRACT

Although many instructors in educatiommeaincreasingly being required to incorporate technology

enhanced learning in their instruction, the research on blended learning remains fragmented across
different studies and the literature does not explicitly put forward an overarching framework for
designing blended learning environments. Therefore, this study reviews -EXisting studies on the

design and development of blended learning environments in order to investigate which design
features were used until now. The following research questioesevaddressed: How do blended

f SENYAY3I Syg@ANRYyYSyiGa RSt 6AGK om0 £ SEFNYSN ¥t S
processes, and (4) fostering an affective climate? The results showed that few studies provide
opportunities for learnerdo choose between online or classrodpmased activities. Second, designers

often implemented an initial facéo-face meeting, together with a number of online features, to

facilitate a good interpersonal relationship. Third, the most common regulativehirgcactivities

were familiarizing students with technology, and providing online quizzes, organizational information,

YR FTSSRolIOl® C2dNIKX Of FNAFeAy3d SELISOGIGAZYE |y
foster an affective climate, whildealing with emotions and appraising were often neglected. Finally,

we noticed that most of the selected studies only provided little explanation about the assumptions
underlying their specific design, and suggest that this should be explained explifittyre studies.

Keywords

Blended learning, Design, Instructional methods, Review study

3.1 Introduction

The idea of combining fade-face with computemmediated instruction in education is not nefsee

e.g., Garrison & Kanuka, 2004; Graham, 2006; Osguthorpe & Graham, 30@®) the rise of ICT in
education, this approach to teaching é&hearning has been implemented and studied repeatedly
(Drysdale, Graham, Spring, & Halverson, 20R®cent work commonly uses the term blended
learning, which emphasizes the deliberate blending or combination of classbased and online
activities to instigate and support learnigoelens, Van Laer, De Wever, & Elen, 2008gr the past

few years, there has been a growing interest in studies on how to design effectivesilégaining
environments. The main reason is that research has demonstrated that, when blended learning
environments are designed, several transformations are required. Among other things, the design of
courses has to be rethought, new learning activities’e to be created, and online and faiteface
components have to be integrate@@oosten, Barth, Harness, & Weber, 2014) this respect, an
increasing number of studies have focused on models that guide the design of blended learning
environments(Graham, Henrie, & Gibbons, 2014)



However, previous research did not provide us with clear theoretical guidelines articulating the core
pedagogicabr psychological aspects of such an environn{&hbdnso, Lopez, Manrique, & Vifies, 2005;
Graham et al., 2014For instance, the Substitution Augmentation Modification Redefinition (SAMR)
model created byPuentedura(2014)provides interesting insights in how we can transform learning
and teaching with technology. On the one end, substitution stands for the fact that technology can be
used for the same task as was done before the use of computers, which meanthehatis no
functional change in teaching and learning. On the other end, redefinition means that technology
enables to design new tasks that were previously unimaginable. Although such models are necessary
when designing blended learning activities, these rather broad models describing how technology
can transform teaching and learning. They do not provide us with specific guidelines that guide the
design and practical implementation of blended learning activities. In addition, institutions are still
struggling with the implementation of blended learnirtjloskal, Dziuban, & Hartman, 2013nd it
remains difficult to make decisions about a blended coursegid®rysdale et al., 2013; Graham et

al., 2014)

Through a review of previous work focussing on models or guidelines for the design of blended learning
environments, the present study aims to crtitically analyze a number of featuresouing the design

of blended courses. By this, we aim to furthen the theoretical discussion and provide an overview for
designers and practitioners about the design of such environments. In what follows, we provide a short
overview of the literature ongasons for designing blended learning and resulting challenges, in order
to define themes for further analysis.

3.1.1 Increased flexibility as a reason to blend

Although earlier research has discussed several benefits of blended learning, such as a more effectiv
pedagogy(Graham, 2006; Joosten et al., 2013%) enhanced coseffectiveness(Graham, 2006)a
frequently reported and important benefit of combining classrcbased with online instruction is
increased flexibility for learner@onk et al., 2006; Graham et al., 2005; Graham, 208)articular,

the online component offers flexibilitpoth in terms of time (synchronous/asynchronous) and place
(colocated/anywhere)XNorberg, Dziuban, & Moskal, 2011; Osguthorpe & Graham, 209aydition

to flexibility in terms of time and ptae, blended learning also offers flexibility in terms of learner choice
for a certain instruction mode. In this respect, learners have the choice to enroll in @ofdaee or

online course section, depending on their own preferenee e.g., Owston, York, & Murtha, 2013)

However, this increased flexibility also poses two major challenges for instructors: (1) many learners
want the flexibility offered by the blended learning method, but do not wémtlose the social
interaction and human toucthey are used to in a fae®-face environmen{Graham, 2006)and (2)

more flexiblity means more responsibility for learners, which appeals toregltilatory skills or self
directedness of learner@onk, Kim, & Zeng, 2006)

3.1.2 Challenges when designing blended learning: interaction and-sedfulation

Online instruction methods do not only smmte learners from instructors geographically, but also lead
to an enlarged psychological and communication space, called the transactional digidnoe,
1993) Consequently, online instruction methods may limit human interaction, and if there
interaction, it is often considered less spontaneous than faetace communicatiorfOsguthorpe &
Graham, 2003)This can result in feelings of learner isolat{dficDonald, 2014)which can in turn
reduce the motivation to learfOsguthorpe & Getham, 2003) The blended learning approach is seen
as an effective alternative for distance educati@usburn, 2004; Rovai, 2003s it brings learners
(geographically) together and enables both verbal and-werbal communication during certain parts
of the course(Osguthorpe & Graham, 2003%till, as learners themselveave reported, a tweway
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communication between learners and instructor(s) is important in both online and the classroom
based activitiegAusburn, 2004; McDonald, 2014)

Another concern is that, due to the increased autonomy of learners in online learning envirtsymen
selfregulation becomes a critical factor for succéBarnard, Lan, To, Paton, & L2009; Bonk et al.,

2006; Lynch & Dembo, 2004 this respect, it has been found that increased flexibility was mainly
beneficial to high achievers. These students were more engaged in their studies, and appeared to learn
key concepts bette(Owston et al., 2013)0On the other hand, itds been argued that low achievers

may not have the required skills for independent learn{Mpntrieux, Vangestel, Raes, Matthys, &
Schellens, 2015; Owston et al., 201B) this respect, learners need several (seffulatay) skills in

order to control their own learning process, such as timanagement, the ability to sethotivate,

and the appropriate use of the technology to support learr(igDonald, 2014)Training in the above
mentioned skills may therefore be necessédarnard et al., 2009; Nlionald, 2014; Steffens, 2006)
FYR 0fSYRSR fSINYyAy3d Sy@ANRBYYSyila &aK2dzinRg A Y LI S\
processes and motivation.

3.1.3 Aim of the present study

The purpose of this paper is to review research that focusses on models etigegithat guide the

design of blended learning environments. Based on our identification of a number of aspects in the
introduction above, we formulated the following research questions: In blended learning
environments, how is dealt with (1) learnerBlA 6 Af A8 O6HO AYGSNI OlA2YyZ o
processes, and (4) fosteriag affective learning climate?

3.2 Method

The present study is a qualitative literature review that integrates individual studies and provides a
conclusion and discussiontbie findings derived from systematic metho@sreen, Johnson, & Adams,
2006)

3.2.1 Literature search strategy

Multiple search strategies were used to obtain research articles that fitted within the scope of the
present study. First, to identify appropriate studjethe Web of Science database was consulted in
February, 2015. The search terms that were used were: ("blend* learning" or "hybrid learning” or
bot SYRF O2dNBESH 2NSIHhKEDWARO ORYRESRS2NAYI S2NJ Y2 RS ¢
in 1016 hits. These results were refined by research domain (social sciences) and research area
(education educational research, psychology, or social sciences other topics), which resulted in 479
hits. Articles published in a language other than English weredsd! As a second search strategy to
identify appropriate literature, we considered the suggested literaturelaverson, Graham, Spring,

and Drysdale's (2012nalysis paper of trends in blended learning (6 studies added) drid@ee and

Reis's (2012%ynthesis of best practices of blended course design (3 studies added). Finally, after
removing one duplicate paper, a database including 487 titles and adistivas created using
EndNote.

3.2.2 Eligibility criteria

An overview of the search protocol is presented in Figure 1, according to the recommendations of the
PRISMA (Preferred Reporting Items for Systematic reviews and-Ahetigses) statementMoher,
Liberati, Tetzlaff, Altman, & The PRISMA Group, 20d@)sion and exclusion criteria were employed

to select appropriate studies and keep the review focugerken et al., 2006)The following inclusion
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criteria were applied: (1) blended learning had to be defined as a mix oftéaizee and online
interventions, (2) studies had to focus on tesign or development of blended learning activities, (3)

the design had to be done at course level or within units of a course, and (4) studies had to present a
detailed and clear indication of their design. The exclusion criteria were set as follostidief that
focused on the design of one specific tool (e.g., discussion fora), (2) short conference papers, (3) studies
were the full text was not available, and (4) book (chapter) reviews. Finally, 19 studies were selected
and analyzed.

Web Of Science Halverson et al. (2012) McGee & Reis (2012)
479 6 3

Total studies
488

Identification

Duplicate papers: 1

Total studies after
duplication removed
487

Excluded based on title
screening: 426

o
)
‘g Included by title
s 61
9
1%7]
Excluded based on abstract
. (and conclusion) screening: 39
= Included by
ﬁ_ abstracts/conclusions
= 22
[ Excluded based on full text
v screening: 3
E Total studies included
% by full text screening

19

Figurel. An overview of the search protocol@mding to the PRISMA statement

3.2.3 Analysis framework

In order to conduct a systematic analysis, a framework was constructed which defined categories of
analysis according to each research question. This framework is provided below:

RQI1¢ Flexibility:

1 Who is responsible for the blend? (1) instructor, |€rners, or (3) shared responsibility
1 Reasoning for this approach

RQZc¢ Interaction:

1 Types of interaction

RQXDdzZA RAYy3 aidzRSydaQ tSINyAy3a LINRPOS&aasSay
Reported support for

9 orienting and planning

9 monitoring and testing

9 adjusting

9 evaluating and reflecting
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RQ4c¢ Creating an affective climate:
Reported support for

motivating and expecting
concentrating and exerting effort
attributing and judging oneself
appraising

dealing with emotions

= =4 =4 A -9

First, in order to identify how the selected studies dealt with learner flexibility, we investigated who
was responsible for the blend and what was the reasoning for this approach. Second, in order to
provide an overview of the interaction possibilitiesbitended learning environments, the types of
interaction were analyzed. With respect to the third and fourth research question, we applied the
framework of Vermunt and Verloop (1999), focusing on affective, metacognitive, and cognitive
learning functionsThese learning functions are psychological functions that have to be fulfilled in
order for learning to occu{Shuell, 1988)We opted for this framework, since it is specifically focusing
on teaching activities rather than on learning activities. In addition, the framework provides us a
comprehensive lens tanalyze features of the selected designs. However, we focus not so much on
their upper level categorization of cognitive, metacognitive, and affective learning functions, first of
all, since the authors themselves have argued that these categories arenuatially exclusive
(Vermunt & Verloop, 1999), and secondly, since we are interested in the their underlying classification
of instructional activities. Due to the nature of the research questions, we particularly were interested
in the classification undéring metacognitive and affective learning functions.

3.3 Results and discussion

3.3.1 How is learner flexibility dealt with in blended learning environments?

The selected studies differed in this area, although the decision for the blend was in most of the studies
made by the instructor. In this respect, the instructor selected the appropriate delivery method in
accordance to the course objectiv@lapiriyakul & Scher, 2006; Picciano, 2009; Singh, 200Based

on the pedagogical decisiorigerres & De Wi 2003). In two studies, the decision about the blend
was completely in hands of the learner. In the study of Beatty (2010), learners were able to choose
between participation modes (online or offline) weekly or topically. Related to this, De Géaljer

and Keeffe (2010) argued that there are many successful combinations, and that it is not the role of
the instructor to decide on the blend. According to these latter authors, instructors have to provide
their courses in multiple participation modeand support their learners in the creation of their
individualized blend according to their learning needs and preferences. Finally, in one study, the
decision about the blend was in hands of both instructor and leaf@eoner, 2010)In this case, the
instructor scheduled several fate-face sessions, and the other parts of the course were delivered
online, while learners had the opportunity to request ditthal faceto-face meetings.

With respect to the first research question, it was found that learner flexibility was present to a certain
extent in all selected studies, because of the implementation of tiaved/or placeindependent
activities, which pts learners in control of when and where to carry out the activity, as well as how
much time they choose to spend on it. However, only in a small number of studies, learners had the
flexibility to decide whether they wanted to acquire or complete actigit@line or facdo-face. In

this respect, some authors have argued that, in the future, decisions about the type and format of
blended learning will be made by learngBonk et al., 2006)which means that learners will have
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more responsibility and learning trajectes will be individualized. On the other hand, the ability of
learners to outline their own trajectory depends on their s&l§ulatory skills and setfirectedness,

F2NJ SEI YL S5 40GdzRSydaQ loAfAade G2 Sa&ditetdach& G KSAN

has to propose a model trajectory or guide students through the course. In this respeieidual
learning differences are an important area to consider when providing blended instrugtion&
Morris, 2006)

3.3.2 How is interaction dealt with in blended learning environments?

To answer the second research question, we focused on eight of the studies, which exppoitted

on interaction in order to enhance community building, or informal and social talk. Three of the
selected studies reported that this aspect was implemented solely in thetéaface mode, and in

one study this was solely designed in the onlinedman addition, three studies offered interaction
possibilities in both modes. Finally, one study did not explicitly mention in which mode this interaction
aspect was implemented. The other 11 studies did not report explicitly on opportunities for
interadi A2y ® ! RSGFIAf SR 20SNWASg 2F SI OK aiddzReéQa
Appendix 1.

A notable finding is that in six studies an initial fdocdace meeting was organized in order to meet
the other learners and the instructor(s), and treate a sense of communifAlonso et al., 2005;
Cooner, 2010; HoiBozic, Mornar, & Boticki, 2009; Kerres & De Witt, 2003; Kése, 2010; Martyn, 2005)
Afterwards, the online environment was eft used to foster additional social interaction. For instance,
learners posted personal background informatigterres & De Witt, 2003pr communicated through
FacebooKKose, 2010)This way of approaching interaction in blended learning environments is in line
with the recommendations ofJoosten et al. (2014)who emphasized the importance of both
instructors and learners connecting with each other, and building a learning community. In addition,
learners themselves have argued that encouraging familiarity amaldotion between learners leads

to improved learnindJoosten et al., 2014; Voegekf)14)

LJ
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For all selected studies in our review, we indicated which specific teaching activities were related to
GKS F2dz2NJ OF GS3I2NASa (K lprocesdeB\Vmatint & \Ferlodpi IRBOF T & Q
classification of the specific teaching activities underlying the four categories was inductively derived
during the analysis phase. Figure 2 shows in which mode (online ottddaee) these teaching
activities were implemented. laddition, a detailed overview indicating which specific activities were
encountered in each study is presented in Appendix 1.

Three teaching activities related to treienting and planningphase were found: measuring prior
knowledge, communicating orgational information, and familiarize learners with technology. First,
the prior knowledge of (a) individual learners was measured by completing an onlingA\tesso et
al., 2005; Carman, 2005; McKenzie et al., 20483{b) the group was assessed idgran initial facdo-
face meeting(Alonso et al., 2005)Second, in order to provide students with organizational
information, 10 studies reported an itial faceto-face meeting to communicate about learning
objectives, tasks to be completed, and course matgAabnso et al., 2005; Antonoglou, Charistos, &
Sigalas, 2011; Cooner, 2010; Derntl & Motscitiritgk, 2005; Gedik, Kiraz, & Ozden, 2013; {Raizic
SG It ®X H A dTOzoEr, RORAE KedEs & Dé Widt, PAD3; Kiose, 2010; Martyn, 2005)
addition, a significant part of these activities (also) took place in the online environment. Examples
included: publishing learning objectives and information about the co{#&kmso et al., 2005; Cooner,
2010; Derntl & Motschnigpitrik, 2005; Olapiriyakul & Scher, 200§iving online instructiongBeatty,
2010) making announcementfDe GeorgaNValker & Keeffe, 2010)r posting lesson plan@dse,
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2010) Third, a frequently occurring activity was the familiarization of learners with the used
technology and tools, and eliminating technical barriers (n = 10 studies). In several studies, an initial
faceto-face meeting was organized in order(&) familiarize learners with the used technoldéyse,

2010; Martyn, 2005)(b) inform learners about the online tools and features of web(&I6nso ¢al.,

2005; Antonoglou et al., 2011; Kerres & De Witt, 2003; Kose, 2amhd)(c) show learners how to
navigate in the learning platforr@Antonoglouet al., 2011; Cooner, 2010; Derntl & Motschiidyik,

2005; Gedik et al., 2013; Hdozic et al., 2009; Kerres & De Witt, 2003; Martyn, 2005; Olapiriyakul &
Scher, 2006)In addition, when technical issues arose, these were discussed eithetofdaee or

online (Antonoglou et al., 2011; Martyn, 2005; Olapiriyakul & Scher, 2006)

Four teaching activitiesetated to the monitoring phase were found: organizing peer assessment,

tracking learners, formative assessments, and providing reminders. First, learners assessed or
Y2YAG2NBR SIOK 20KSNN&a ¢2N)] Yz2ad 27F (HKBquentyYS oy
used to discuss course content with peéfsitonoglou et al., 2011; Kdse, 2010; Olapiriyakul & Scher,

2006; Picciano, 2009nd to provide each other with comments and share opini¢bsrntl &
Motschrig-Pitrik, 2005; Picciano, 2009; Wong, 2008) { SO2y R Ay 2NRSNJ (2 Y2yA
aS0PSy aldRRASE dzaSR aLISOAFAO (22fa &adzOK Fa 2yfAyS
to determine success and ascertain the learning produetity (Alonso et al., 2005¥or example, by
NBEO2NRAY 3 fSIFNYSNAEQ LINSathyn@Btordoglol et Bl.OADW @kdetalS a ¢ A (0 K
2013y hGKSNJ adNF GS3ASa G2 GNIF Ol aiddzRSydaQ fSIENYyAyY
biweekly) reports about advances and tasks perforrfiddicBozic et al., 2009; Kose, 20,1Q)) the

use of email messages for student trackiny I N2 € f dz , &nd (c)l-pfowdtihg statistical besutts
learners about their learning progreg8vong, 2008) With respect to the third teaching auitty,
formative assessment, three kinds of formative assessments were found: (a) assignments
(unspecified), (b) tests/quizzes, and (c) presentations. In general, assignments were often
implemented in both the online and the fa¢e-face learning environmdn Some studies gave no
further explanation about the nature of the assignment, while other studies referred to quizzes and
presentations. Four studies organized online tests (e.g., quizzes) on a regulgAb&smoglou et al.,

2011; De Georg®Valker & Keeffe, 2010; HeRozic et al., 2009; Martyr?005) Furthermore, seven
studies used online or fage-F I OS LINKaSy il dAz2ya G2 akKFNB FyR
experiences with their peer&Cooner, 2010; Derntl & Motschnigjtrik, 2005; Gedik et al., 2013; Hoic

2T A0 SG I f & Hn KeprEs &YDe MBt,E2008z PiSciano ) 200%irth HtwronofitAe
selected studies implemented reminders via the online learning platform to remind students of
upcoming deadlines, assignments, or evelts  NXY | Y X |uetal.pZ014)Y | NB €

puj

With respect toadjustingthe learning process, two kinds of activities were found in the selected
studies: the provision of (a) feedback, and (b) additional explanations or clarifications. These activities
were implemented in both faeto-face and online environments. First, with respect to providing
feedback in the online environment, instructors (a) provided automated feedback immediately after
completing online quizzes/tes{@ntonoglou et al., 2011; Carman, 2005; Martyn, 20@6Kenzie et

al., 2013) or (b) responded to each exercise within 48 ho(€®oner, 201Q)evaluated uploaded
papers using an online grading subsyst@rvicBozic et al., 2009)provided personal feedback
throughemailo Y NR €t dz SiG | @3 H n mn T orfpasezbgiodpgeedmdk biditiey > 3 9
forum, wiki, or blogo YI NR €t dz S | f dSecomdnimsuuttorsYprodided fateface n 0
feedback when learners gave classroom presentat{@esntl & MotschnigPitrik, 2005) or in relation

to online discussion® Y | N&t &lf, @14; McKenzie et al., 2013)ith respect to additional
explanations, instructors implemented these in the online environment as follows: (a) providing email
support(Carman, 2005)b) learners could ask questions to clarify aspects of the(fastonoglou et

al., 2011; Olapiriyakul & Scher, 2006; Stubbs et al., 2006)nstance via video conferencirfigose,
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2010) chat, or forum(Martyn, 2005) and (c) the instructor announced additional material on his blog
when needed(Kdse, 2010)Furthermore,in the classroorbased environment instructors provided
opportunities for learners to (a) refer to difficulties and constrai(Astonoglou et al., 2011)b) ask
guestions about exercises, raise concerns and seek clarifiq@imoner, 2010; Martyn, 2005nd (c)
consult the instructor during hanesn sessiongStubbs et al., 2006)

In the evaluation phase, we made a distinction between summative assessments, and final
examinations that lead to a certificate or diploma. First, instructors designed summative assessment
activities in both the orihe and the classroorhased environment. In the online environment,
instructors implemented quizzegAntonoglou et al., 2011; De Geordéalker & Keeffe, 2010;
McKenzie et al., 2013)uestionnairegDerntl & MotschnigPitrik, 2005) or evaluations of group
projects (HoicBozic et al., 2009)In the classroonbased environment, instructors organized
assignment¢De G&orgeWalker & Keeffe, 2010presentations of group worfHoicBozic et al., 2009)

or demonstrations of realized projects, such as own designed web (j&gedsbs et al., 20065econd,

in seven of the eight studies that included a final examination, this was organized duringta-face
session to avoid problems of cheatiagd identity(Wong, 2008)However, most cases supplemented
the final grade of the exam withtloer formative and/or summative assessments, such as online test
results, contributions to forum discussions, and pafeétfsicBozic et al., 2009; Martyn, 2005)
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