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Although previous research highlights the complementary relationshigagfingdesign
with TPACK, this is not the cader TPACK informing the developnent ofdigital learning
designtools. In this paperwe present PeerLANOPeer Evaluation of LeArNingDesigns)
This learning desigrtool interweaves design and peer evaluation in aegiatted process
based on TPACKpromoting teachers' roles as desigradreviewerslt adopts a modular
design approacho supportteachersas designergxplicitly represent their design ideas
starting frompedadogical content knowledgand gradually ctivating all the TPACK
knowledge domains. THearning desigmprocess ends with peer evaluation wheshers
useTPACK-basedcriteria to provide constructive feedback to peafge report on a study
conducted imteacher educatiatontextto evaluate PeerLANDSpecifically we investigate

() how student teachers' knowledge develops througle#iieing desigmprocess supported
by PeerLAND and (i) how they valuepeer evaluation through PeerLANDur findings
suggest that putting TPACK intaction through PeerLAND develegs t ud e n't teachersé
knowledge in every TPACK domain, except favntentknowledge Furthermore, peer
evaluation is considerealdvantageouso student teacher®r getting timely constructive
feedback and refining their desig and severalideasfor improving thepeer evaluation
mechanisnareproposed.

Implications for practice or policy

1 PeerLAND is a online tool supporing the development and peer evaluation of
technologyenhanced learning designs allowing teachers to work together and switch
roles between desigresnd reviewes.

1 The learning design process ReerLAND is a ready to use, step by step process for
training tachers in technologgnhanced learning design. It provides a replicable
blueprint for organising curricula.

Keywords: learning designtechnology pedagogycontent knowledge peer evaluation
teacher education

Introduction

As digital technologies rapidly infiltrate educational structyréhe educational technologgnd teacher
professional developmentsearchareaswork with a high priority onunderstandingvhat knowledge is
requiredfor teachers to incorporate technology inkeir teaching practice appropriategnd how to
develop and measurhi$ knowledggHarris et al., 2017; Nguyen et al., 2022; Saubern et al., 2020)
these contexisthe Technology Pedagogy Content Knowleddd®PACK) frameworkis a well-known
suggeshg that knowledge aechnologypedagogy, andontent, along with their intersectionsréuired
by teachers to teadffectively with technologyMishra, 2019; Mishra & Koehler, 2006)PACK-focused
research significaht impacs teacher education, resultitig various proposals for TPACK development
that consider f act or spresendchin-sewicdttiee aisciplmeasdthe dorstextk gr ou n d
(Mishra, 2019; Rosenberg &d€hler, 2015)Also, a key aspect consided is the operended and rapid
rate of technology advancemefigehler et al., 2014)TPACK measuremeris usuallyapproaches a
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concrete procesavolving several approaches orgsed aroundselfreports or agfacts evaluatioifWang

et al., 2018) A quite challenging approach in TPACK measurement through artefacts evalualipn is
involving peers. Considering learning designs as artefactarabef |earningdesignwhichviewsteaching

as a design sciendeaurillard, 2018)may be valuable for organising peer evaluation aligned with the
design processvith anaim to promoteTPACK development and measuremeaithultaneouslyTo this

end, digitallearning designtools have been acknowledged for helping teachers improve how they
incorporate technology and innovative pedagogy in their pra@isensioPérez et al., 20170t is worth
investigating how they may support this idea as well.

Indeed despite the variety déarning desigrioolsdevelopedt he need to further teache
technologyenhancedearningdesigners remains an open isgNguyen & Bower, 2018)A challenging

research goails how learning desigrtools supportingthe development of learning designs of several
granularity levelgsingle lesson, course, curriculumpayalsosupport develdpg and measimgt e ac her s 6
knowledge Althoughlearning desigmpractices semto take up peer evaluation as an inherent element of

the underlying need fdearning desigrevaluation(Bjeelde et al., 2019; Sagy & Kali, 2014hey. (1)
employgeneralpurpose tools to support ideas and feedback exché&)geomote a fredorm discussion

as evaluation procesand @) organise the evaluation process in various phases dédineing design
processlearning desigrevaluation has yet to lmperationalisedo a level accessible to teachers to align

with and feed the design proce$® this end, we thinkt is worth further investigating how the TPACK
framework's theoretical underpinningsay inform the developnent of digital learning desigrtools.
Currently,learning desigrools neither supportievelopingand evaluatingearning designbased orthe

TPACK framework norapproachthedesignand evaluation process holisticaltyvardreforminglearning

designs.

This paper address¢his research gdyy puting TPACK into action through alearning desigmool. First
the theoretical backgrounds elaboratedWe then presenPeerLAND, an learning desigrtool which
interweawesdesign and peer evaluation in an integrated process based on TPAGIOting the roles of
teachers as designeasid reviewersin Papanikolaou, Guli et al.(2016) initial evaluation result®f
PeerLANDwereprovided based os t u d percépsodss designers and reviewer® collect evidence
about the i mpact andgetfedoadkabothspéerekaluationlpreatsmeployedwe
report on a studgonducted ima teachereducationcontext We elaborate the methodoloépllowing a
guantitativedesign to investigate how student teachers' knowledge develops throughrtiieg design
and peer evaluation processes supported by Peerl ANdx qualitative desigto determine how student
teachers valuategrating peer evaluation in thearning desigmprocess through PeerLANBinally, we
discuss the findings and condkwith implications forboththelearning desigiand TPACKresearch arsa

Theoretical background
Pathways to cultivate TPACK

RegardingTPACK development, several approaches have been proposed concerning the pathway
cultivatespecific eacher knowledge typékoehler et al., 2014; Nguyen etal., 202 s hra et al 6s (2
proposedtaxonomy of TPACKbasedactivity types organisé contentspecific activities in categories
associated with relevant technologies aiming at helping teachers develofKTPIE proposahas been
considered a pathway to move frggadagogicatontentknowledge PCK) to technologicaknowledge

(TK) and technologicalpedagogicaknowledge TPK), and finally to TPACK. Such a pathway looks
appropriate foin-serviceteachersvith a certain level of PCK when sting a teacher education program
on technology integratiorizor pre-serviceteacherswith minimal TPACK knowledge levelspathways
starting from TPK and evolving to TPACK aatsoadopted. An interesting proposal in this directieas
technologymapping (Angeli & Valanides, 2013)This proposalemphasied mapping or connecting
technological tool affordanseto transform content representations and/or support studentred
pedagogies. However, a common finding in several respamrsvas that teachers need to acquire more
classroom experiences with technology integratiod@limg or teaching tryouts dearningdesign tasks
before they can exhibit a more sophisticated approach to their application of TR&9& & Voogt,
2012; Angeli & Valanides, 2013)

Pre-service teachersspecially,are reported téace difficulties developing synthetic knowledge domains
due to insufficient teaching experiendéguyen& Bower, 2018; Pamuk, 2012yor examplein Pamuld s
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(2012)study, pre-service teachers were asked to develop educational materitdaching theichoice of

subject matter tdaheir chosernt ar g et popul ati on. wasdonstak ffomn PCK2 &8sl 2 ) prop
technology integration requires a deep understanding of core knowledge and interpretation of the teaching

context and its dynamicSimilarly, Nguyen and Bower (2018) clagdthat rovice designers may benefit

from participating in reflective activities about their underlying teaching beliefs, pedagogical support while

designing, extensive scaffolding for selecting technologies, concrete andtautiessign contextsand

support for group work processes.

Lastly, thelearning technology by desigipproacthasaimedto simultaneously cultivaPCK and TPACK
by involving student teachers in authendiesignproblemsolving with technologyKoehler et al., 2014;
Nguyen et al., 2022Although aprimary challenge of this approaahasthe cognitive load that students
experienceit has beenfound that participants significantly devetapknowledge in each of the seven
TPACK domaing(Koehler et al., 2014)

TPACK measurement

Reseach onTPACK measuremervestigatesnainly two evaluation method€hai et al., 2016; Koehler

et al.,, 2014) The first evaluation methodaiimst o pr o mot e -assesanehterawnbthrosgh | f
guestionnaires, rubrics, interviews, and reflective
selfassessment were genef@thmid et al., 2020; Schmidt et al., 200} specific technologguch as

interactive whiteboarddoh & Divaharan, 2013¥or specificoedagogy such as meaningful learni@pai

et al., 2013)or for specific content such as STE®hai et al., 2019)The seconevaluation methodims

to collect evidence of teaches & i n v oleammgrdesigtby ainalsing learning design discussions

(Nguyen et al., 2022)r evaluating the artefacts produced. Examining peer artefacts has been considered a
promisingmethod that promotes dialogue among the designersfaapbrqriately organised, reflection

and awareness on the design procestendingt e a c thesign experience. In this context, TPACK may

provide a common language facilitating design decismmk i ng and evaluation as we
interaction(Chai et al., 2016)

Learning design practices integrating peer evaluation

Learning desigmesearcthas recordednany practicesthat havetaken up peer evaluation as an inherent
element of the underlying need fearning desigevaluatiorin teacher education contex@eer evaluation
has beewalued as a practical method of formataxaluatorwh en t he i nstructords wor kil
providing a summativeevaluation(Sgndergaard & Mulder, 2012t has beerpraised for bringinghe
constructivist learning principles into plagoupling the provision and use of feedbdEk et al., 2020;
Nicol et al., 2014; Topping, 2021 particular, a twofold approach to learning has been rep@rtgxbing,
2021) first while formulating and delivering feedbaciind th@ while receiving and evaluating the
feedback, deciding what aspects to implemeéfdwever, concerns about peer lkergion involvel the
inevitable effect of friendship bonds, sympathy, antipathy, or eveseé gopularity (Topping, 2009)
Peeswereoften considered tshowtoleranceand lenience while reviewirtg avoid conflicts and preserve
social relationshipgFriedman et al., 2008Reviewees doubtlthe validity of peer assessment compared
to an experienced instructor and bedidthat their peers auld not mark them fairlyKarami & Rezaei,
2015) A critical issuerelaing to the quality and transparencyrefiiewerdevaluatiorwasthe criteria used
and the rating formafFriedman et al., 2008Also, researchers aiming to improve fieedback quality
called attention to the issue dftructuring the peer evaluation proceBsr exampleEr et al. (2020)
structurel dialogic feedback as a #ephase collaborative activitpvolving different levels of regulation.

Severalearning desigmpractices incorporatl peer evaluationThey mainly approachguberevaluationas

an open procesa which authenticatioror evaluation criteriavere not consideredorinstance Sagyand

Kali (2014)propose a framework including three phas€$) developing a design2) enacting it with
learners, and3] exploring its impact in various contexBeer evaluation is incorporated in the first two
phasef this framework either as oral discussion or in a weit form without following anyparticular
criteria Also, Bjeelde et al.(2019) proposel a model for designing a course in higher education by
incorporatingfree-form feedback loops realised by peers in moderated discussieansioPérez et al.
(2017) built a teacher professional development model aralgaining designool, ILDE, (Hernandez
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Leo et al., 2018)including a main workshop phase for trainieigding with a peer review activitysing
ILDE fic o mme nfeatureg 0

TPACK's potential to inform developing learning design tools

In line with recent proposals highlighting the complementary relationsHgaafing designvith TPACK
(Boschman et al., 2015)e acknowledge TPACKs p ods amestablished framework and a practical
aid for teachers while designirigr technology enhancklearning Furthermore, lte recentlyproposed
notion of designTPACK (Nguyen et al., 2022pimst 0 s u p p o rlearnirtg elesignireeticesaind
reflect the importancedf eacher sé understanding of techfool ogi es
effective technology integratiowhile designing learning interventionélthough ®veral studies ithe
learning desigrarea have provided pedagogical bases for construtitijitgl environmentsupporing the
learning desigmprocesgBennett et al., 2015}here is no systematic approaochintegratingTPACK in
these environments. TPACK is neither considered in thegulgsiocess nor the evaluation process.
Furthermore, although literature promotes peer evaluation as an effective methaoahiitly realised in
generalpurpose toolsind not incorporated ilearning desigtools (Laurillard et al., 2018)

This paper dcuses orhow TPACK mayconsi st ent | y I|aathidg desiggknowledgec her s 6
development and evaluatioWe introdue an online environmenhamed PeerLANDN teacher education
to guide, in an integrated wagevelopng and evaluatingearning designas reflective activitiesSTPACK

is adopted as a practical aid for teachers as designén® levels: the level of actual design practice and
the level of evaluation of learning designs, which we view as two interweaving mechanismeg, tbeding
the other, in an integrated proce$he aim is to encourage teachers articulate and reflect upon their
beliefs about learning and teachingth technologythroughout the design procesln particular,
PeerLAND (1) offers a layetbased rem@sentation of the desigf®) scaffoldsstudenteachersn selecting
appropriatetechnologyaccording totheir pedagogical decision® cultivate various types of TPACK
knowledge progressively(3) provides a peer feedback mechanism thamotes interaction among
desi gdreecrissG ons @&valdation basdd ervT®ACK 6riterend(4) produceseview reports
that include comparative data of multiple reviewassameans ofearning desigr&analysis

The following section elaboratdsow PeerLAND fosters thinking, designingnd evaluating learning
designs through TPACK.

PeerLAND interweaves design with peer evaluation in an integrated
process

PeerLAND (Peer Evaluation of LeArNingDesignis) afree online platform (Figure 1)developedy the
researheran PHP using MySqgl DBMS. PeerLAND supports the design and evaluation process of
technology enhanced learniagtefacts that is,learning designsin line with the learning technology by

design approach, participants work on authentic design problems undertaking the roles of designers and
reviewers. In particular, thearning desigmprocess in PeerLAND starts with a modular design approach

and ends with peer evaluation. It supports users as designers in explicitly representing their design ideas
and making design decisions. It also suppasgers as reviewers in reflecting on the design process through

a peer evaluation mechanighat supportshaing and evaluamng peer designs, using criteria in line with

the TPACK framework.
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Figure 1 Thestart screenf PeerLAND
PeerLAND supports the development of learning designs: The design environment

The design environment of PeerLAND is minimglpportingvariousdesign decisions related to pedagogy,
technology, contenaind their synthesist adoptsa modular approach promotitgachers as designdms
graduallydevelopa learning design in a mulyer structureand cultivate various TPACK knowledge
accordingly(Figure 2). Initially, as an author/designer, a teaclmeed to bring to the surface @ven

cultivate PCK and make preliminary design decisions. Sincedbigneraims to develop aechnology
enhanced design, technological decisions are inherent throughout the design process, although not explicitly
required at the first two layers. Progsasly, thedesignehasto start making more informed and complex
decisions on the design structure and tisghnology enhanced learniragtivities based on thmitial

learning outcomesFinally, the whole design rationaleust unfold at thethird layerand be explicit
(TPACK).

Layer 1 Layer 2 Layer 3

Activity design
focusing on TPACK

Design overview Structure design
focusing on PCK synthesising PCK with TCK
« Title, scope, target group * Organisation on phases/fields/ « Tools, resources
* Knowledge processes

* Teaching techniques

* Learning outcomes thémes
» Pedagogical approach * List of technology enhanced
learning activities

Figure 2. The multilayerdesignprocess supported by PeerLAND

At Layer ] thedesigneneedto provide a general overview afearning designsuch as the target group,
the learningoutcomesand thepedagogicahpproach adopted. The latter will affect the structure of the
design. Thus fithe inquirybased learning approachadoptedPedaste et al., 2013he learning design

is organised in phases suchagigntation,conceptudkation, conclusion,and dscussion. fl the WebQuest
approachiDodge, 2001)s followed then the learning desiga organised in fields such astroduction,

task, processgvaluation,andconclusion. Alternatively, the learning design may be organised around the
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mainconcepts/themesf a project. For example, in a project on environmental pollution, the main themes
may be environmental problems, causes and impatienvironmental proteain. Figure3 depicts how
the above decisions are implemented in PeerLAND for
Thedesigneiis prompted to provide the title of the learning deditjpa descriptiorf2) and its scopé€3),

define the learnip outcomeg4), and the target group it addres¢gsby filling in the education level and
selecting the discipline and sdliscipline.At (6), thedesigneoutlines the structure of the learning design

in phases or fields/themes that depend on the adopted pedagogical apfiedehlrning desigshown in
Figure3 adopts the projediased approaatrgansedin five themesFinally, thedesignemwho created tis
learring design can assign -@uthorsdesignerg(7) and reviewerg8), providing relevant rightdo the
design.Thesedecisions aim at triggering e s i gPEIE. ingpditicular, we assume that PCK is triggered
by the decisionthe designemneed to maketo align the target group with the scope of the learning design
based on the curriculum by defining specific learning outcomes and decidihg pedagogical approach

to adopt for organising the structure of the design.

Title Let there be Rock

Description The students are involved in activities organized in 5 phases that are related e history of rock music
and its impact on social issues such as racism and the anti-war movement.

Scope
¥ The scope of this learning design is for students to recall their pre-existing k| dge of rock music, to
approach the history of rock music, to expolre its relationship with anﬁ-racisﬁ anti-war movements and
to consider a potential comeback.
Learning T I
Outcomes To relate rock music to the anti-racist movement. (Knowledge)
To relate rock music to the anti-war movement. (Knowledge) g

To replicate key events for rock music in a timeline format. (Understanding)

+ 9 Phase/Field/Theme e
Level Grade A, High school

Di | Music = 1) Acquaintance with Rock music
iscipline
. 2) Rock and Racism

iscipli Music Genres v
SubDiscipline 3) Rock and Anti-War Movement
4) The history of Rock music

5) The Rock music nowadays

+ 9 Designers/Authors + ) Reviewers 0

Author_Name_#1 Reviewer_Name_#1
Author_Name_#2 Reviewer_Name_#2

Reviewer_Name_#3
Back | Next
Figure 3. Screenshot of PeerLANRiththeover vi ew of t h eleainngdésign her e be Roc

At Layer 2 specific technology enhanced learnirzgtivities are designed(Figure 4). The designeris
prompted to elaborate @achtheme'sscope and learning outcomesnsideringhe pedagogical approach
adopted anthitially articulated learning outcome§heyalso need to propose the particular activitidse
screenshotf Figure4 shows the configuration of theecondhemefi Ro ¢ k a n dof tRedearnirlgm 0
desi gn AL e t:title defeitioa (1) bseope andoltaddmé), and learning activitieg3). Designers
proposingtechnology enhanced learniragtivities coveing the scope and learning outcomes of the
particularthemeare expect# to startsynthesisind?CK with TCK, in TPACK.

At Layer 3, themain challenge isntegratingcontent, pedagogyndtechnology Here, designermust
explicitly represent their design ideas by integrating digital technologies and resourcdeaefiing
technigues and outcomes. Such a holistic approach aims at cultivating desidwysidiipting a TPACK
perspective.
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& Activity/Task e

'21) Racist incidents aga'inst Rock bands and artists.

2.2) The origins of Rock music and the role of black artists.

2.3) Rock music as a cross-cultural form of art. Its impact in “love and peace”.

Save

Phase/Field/Theme X
2) Rock and Racism
Scope/Outcomes
First, students are trigerred to analyze of there is indeed racism against black musicians by stydying
several incidents that rock bands were involved.
Then, they comprehend how far an in which ways the origins of rock music were influenced by black
musicians.
Finally they debate on the impact of rock music in “love and peace” and evaluate if it's a cross-cultural
form of art. Y

Figure 4. Screenshot of PeerLANMith the configuration ofhethemefi R o anét Racisra

Figure5 shows a screenshot of PeerLAND whaldesignerarticulaesan activity. Here thedesigneffill s

in the title of the activity(1) and its scope/outcomdg). Lists of teachingtechniqueg3) and digital
tools/resource$d) are proposetb support designers, especially novice osetect the most appropriate
combination for each activity and argue abibukMoreoverthedesignercharacteriss the type of activity
selecting in(6), one of the categorieAcquisition, Inquiry, Collaboration, Discussion, ProdumeRractice
according to the activity typology d@ie Conversational Framewofkaurillard, 2012) The designemlso
selecsin (5) the specific knowledge processéxperiencingConceptualisingAnalyzing, and Applying
that the activity cultivates based on the New Learning framealantzis & Cope, 2012n order to

reach the expected outcomes.
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Activity / Task X

Title 1
2.3) Rock music as a cross-cultural form of art. Its impact in “love and peace”.

Scope/Outcomes

Students are given several lyrics of famous rock love songs.They are also given links to web resources
about incidents of rock bands arguing in favor of "anti-war” movement during the war in Vietnam.
Students are asked to debate on the impact of rock music in “love and peace” and evaluate if it's a cross-
cultural form of art.

a Knowledge Processes (Kalantzis & Cope, 2012)

Experiencing
& 9 Teaching Techniques e
: Conceptualising

Resource-based Task
Debate

v Analyzing Critically

Applying

G Activity Types (Laurillard, 2012)

¥ Acquisition Study resources

4 Inquiry

Collaboration
Debate Tools v Discussion Debate
Produce

Practice
Next

Figure 5. Screenshotf anactivityd s ar t i cul ati on

Besidesselecting théeachingechniques irf3) and the digital tools and/or resourée$4), thedesigneiis
prompted taexplaintheir selection rationalen separate form@-igures 6 and7).

Teaching Techniques x |
Title
' Resource-based Task v
Why this technique for?

Providing resources to students instead of asking them to search for information was
chosen for two reasons: a) the activity focuses on outcomes related to "analysis" and not
on "investigation", and b) for the particular topic web search engines provide inappropriate
information for minors.

Indicative resiources are several aricles from “Financial Times” and “the Guardian”, such

as https://\www.theguardian.com/music/rock-against-racism-book-syd-shelton-clash .

\ i Save . ‘

Figure 6. Screenshdfor explaining design decisions abaeachingtechniques adopted in a laarg
activity
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Digital Tools / Resources X

| Debate Tools v |
Why this tool/resource?

An online debate tool is expected to intrigue students to participate in the activity and
argument in favor or against the topic.

The availability of the discussion after the activity provides also a reference point to map
the students' arguments.

A well known online tool to organise the debate is Difen. However, there is also the option
to to use Padlet as an easy, uncomplicated tool supporting online discussion.

Save

Figure 7. Screenshdior explainingdesign decisionaboutdigital tools/resourceadoptedn a leaning
activity

A basic assumption guiding the rationale behind PeerLAd\tBat teachers who use it are nipstovices

in learning designThis target grouphas variouexpertise irpedagogicaknowledgeor PCK. To account

for this varying expertiseand support teachers with a structured and guided aid to learning design,
PeerLAND adopts specific theoretical frameworks and conceptual. tAdispting the Conversational
Framework(Laurillard, 2012)and tle New Learning Theor{Kalantzis & Cope, 2012aims tostimulat
designershink abouttheactivitiestypesthey desigrand the cultivated knowledge processdsis supports
primarily novice designers who tend to prematurely jump to design solutions without profexptiying

ther pedagogical rational@RonerFuhrmann & Kali, 2015)As designing isa complex process dealing
with ill-defined problems and evolving constraints (Mahal., 2015)gpplying suchfiltering of thevast
range of ideas, theories, tools, and techniques irfigfe: of technology enhanced learninglthough
limiting therange of choicesould beliberatingfort eacher sé desi gn ventures

Moreover, pedagogical terms used at the three laydhe désignprocessn PeerLAND form the basis of

a designmetalanguage necessary for teachers to use as common reference poirdgsiysersthey

reflect on whatactually fits their design practice. As reviewers, they go one step further and attempt to
match othersd | earning designs to the availabl e
technological toolseextending their design experience

Finally, in Figure8, we summarse how PeerLAND implements the floef learning desigrdecision
making aiming to scaffold thelesignprocess angrogressively evoke cultivatjd e si gner sé TPACK.

Define the topic, the learning outcomes and the target audience of the
Designers learning design. Decide the pedagogical approach that will guide the
structure of the design and the content of the activities such as inquiry-
represent based learning, WebQuest. Define designers and reviewers.
learning _ _ . . . S

Organise the structure of the learning design in phases or fields/concepts
design as depending on the pedagogical approach adopted. Define the scope,
learning outcomes, and learning activities for each phase/field/theme of

a multi- the design.
layer
Design each learning activity by selecting teaching techniques, digital
structure

techologies and resources, characterise the type of activity and the
knowdedge processes that it cultivates based on the specific learning
outcomes.

Figure 8. Design decisions taken through thesignprocess in PeerLAND
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PeerLAND supports the evaluation of learning designs: A peer evaluation mechanism

PeerLANDadoptsa structured and supportipeer evaluatiomechanisnaligned with the design process
It aimsto promot reflection on design decisions taken arouariteria aligned witithe TPACK domains.
This process also stimulateesignersto compare their own decisions with thetefactsthey review
(Topping, 2021)The current version of PeerLANsuppors authenticated evaluatidar desiqnersand
reviewers, allowinglesignerso select their reviewers.

Reviewersin PeerLANDcaninspect in view mode all the layers ofr designand provide two types of

feedback (1) criterizbased quantitative evaluati@ong with qualitative comment$2) advice onthe

d e s i gedegogicdindtechnologicatiecisiondakenatthethird layerfor anactivity design. Reviewes

canevaluatea design according to criteria aligned with the TPACK framework. Fi§ulepicts how a

l earning designds eval u ausingtheparticdarciitenigir tteefioemsTPACK i n Peer L
(1/3) and TPACK (2/8 To assist reviewersnakingeacle r i t er i ondés r at ,PeerLANDe mor e tr
provides the question that reviewdrave to answer to evaluate each criteriby rightclicking on it

Reviewers value most of these criteria from 1 tdilbng in the empty framesas this rangéollows the

TPACK questionnairdSchmidt et al., 2009)Reviewers can also submit qualitative comments on the

strengths and weaknesses afeasign(Figure9, form TPACK 3/3), explaining the quantitative evaluations

given in the forms TPACK (1/3) and TPAQR/3).

Technological Knowledge Pedagogical Content Knowledge Provide your comments on the Leamning Design

Adequac
Technological Pedagogical Knowledge
Pedagogical Context - To

Pedagogical Contex

Technological Content Knowledge

Tocls Use + Content

Figure 9. Evaluation criteria measuring the knowledge dimensions of TPACK organised iniahseaa
PeerLANDreviewerenvironment: TPACK (1/3), TPACK (2/3and TPACK (3/3)

The evaluation framework adopted in PeerLAND allows reviewers to teflecseveral criteria for each
knowledge domain of the TPACK framewodpart fromcontentknowledge, which is a prerequisite related
tothelearning desigmprocesgFigure10). Thesecriteria align witheach TPACKknowledge domaiscope
by adapting the factors proposég Schmidt et al. (2009) to include tiparticulartechnological and
pedagogical toolsSuch technological toosreWeb 2.0 tools and toolsf the elearning platform Also,
such pedagogical toolare a typology of learningactivities based on the Conversational Framework
(Laurillard, 2012)andtheknowledge process@soposed by the New Learning ThedKalantzis & Cope,
2012 employed in PeerLANDMoreover the value of each criterion given by the reviewemssociated
with a weight () that reflecs the current context and priorities of the learning deprgiect For example,

if thedesigner8 k n o wfl cardcglen standards out of the scope of the current projeitienthe
criterionx4 of PCK can beeliminatedby givingthevalue zero (0) to weight4 (Figure10, PCK).
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Assess the functionality and form of the learning objects included in the activities of
the design, and developed using particular standalone (X;) or web2 tools (X3), the
credibility, functionality and presentation of web resources proposed (X3) , the
appropriateness of the authoring environment tools used in the activities (X;)

Technology Knowledge (TK) =w* X} +w, * X5 + w3 * X5 +w, * X

Assess, for each activity, the appropriateness of designers' decisions on the
knowledge processes cultivated (X;), the type(s) of activity (X;) adopted as
well as the adequacy and use of teaching techniques (X3)

Pedagogical Knowledge (PK)=w;*X]+w, *X;+wy*X;

Assess the appropriateness and attainability of the learning outcomes
(X,) through the proposed activities, the appropriateness - accuracy -
understandability (X3), the multimodality of the activities (X3) and their
conformity to the curriculum (X;)

Pedagogical Content Knowledge (PCEK)=w, *X;+w, * X;+w * X3+w,* X

Reviewers
evaluate

learning

designs based . . . N .
g Assess if the technological tools used in the activities are (a) appropriate

to support the pedagogical context (knowledge processes, activity types
and teaching techniques, target group) (X;), (b) adequate for the
particular pedagogicl context characterised by a sufficient variety (X;)

Technological Pedagogical Knowledge (TPK)=w;*X;+1,*X;

on TPAC

criteria

Assess the appropriateness of the tools adopted in the activities to enhance
their multimodality and variety of information respresentations (X;)

Technological Content Knowledge (TCK)=w;*X;

Assess (a) if the potential and functionalities of technological tools are adequately
exploited in the design (X;) to serve specific learning outcomes (X;), (b) the
appropriateness and adequacy of the design representation in the e-platform (X3), (c)
the activity coherence (X;) and originality (X5), (d) the quality of the activity
presentation (Xj), (e) the quality of the support/feedback provided to learners (X7), (f)
how learners' interaction is promoted (X3)

Technological Pedagogical Content Knowledge (TPACK)=
WXy Xty X S X ws Xt e Xty Xyt ™ Xy

Figure 10. Evaluation frameworkased on criteria aligned with the TPACK framework

In the case of thpedagogical knowledgeriteria, their value is estimated automatically based on the

comparison of thelesignetsand ther e v i epargpectves (Figurl), reflecting the level of agreement

between the two In particular, the reviewes evaluate the designeds decisions (reflecting
agreement/disagreement)ncerninghe third layer of a learning desigmhere each activity is represented

in terms ofthe activity type the knowledge processesiltivated the teachingtechniquessmployed and

thedigital tools/resourcegroposedComparing thelesigneds point of view(FigureS)wi t h t he revi ewe.
point of view(Figure 11), we notethat the reviewer can inspect and confirm by ticking in relevant boxes

on the(R) column if they agree with thedesigne Sharticulation appearing in columi) as well as by

ticking or not theelevant boxe (1) and(2).
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Activity / Task b4

Title
2.3) Rock music as a cross-cultural form of art. Its impact in “love and peace”.

Scope/Outcomes
Students are given several lyrics of famous rock love songs.They are also given links to web resources
about incidents of rock bands arguing in favor of “anti-war" movement during the war in Vietnam.
Students are asked to debate on the impact of rock music in “love and peace” and evaluate if it's a cross-

cultural form of art.
@ Knowledge Processes (Kalantzis & Cope, 2012)

v Experiencing The known

& Teaching Techniques o
Conceptualising

Resource-based Task v pa
]_ v v Analyzing 4 Critically
Debate v

Applying

Activity Types (Laurillard, 2012)

v ¢ Acquisition 6 Study resources

Inquiry
&9 Digital Tools/Resources
Collaboration
Web Sites e v
Debate
Debate Tools - ¢ v Discussion 6 eb
Produce
Practice

Next

Figure 11. Screenshdior reviewersto provideadvice ora designeds decisions for amctivity

Evaluationreports

PeerLAND produces a report with the numerical values ofrtleev i eewatuatisnd per criterion and

knowledge domain of TPACKand the mean value fronall the reviewers. This report includes the

qualitative revision comments ral severalcomparativev i sual i sat i onsquanttativée he r evi ¢
evaluationsThecomparative visualisatiorsm tosupporthedesigner(s) iracknowleding the agreement
levelamongthereviewersandinterpretingthe evaluation datitom multiple reviewers.

In Figure 12, the visualisation depicts the scoresakis: 15) provided by three reviewers for each

knowledge domain of TPACK ¢gxis: TK, PK, TPK, TCK, PCK, TPACK) for a specific design. The
particular viswualisation, il | usdesigaewithm quickvie@onr evi ewer
the knowledge domains mostly covered or not, stimulatirgmto search for the qualitative comments and

the relevant e v i eavgemestaiion.
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4
Reviewer Name_#1
5 [
Reviewer_Name_#2
2 !
Reviewer_Name_#3
1
0
TK PK

TPK TCK PCK TPACK

Figure 12. Comparative isualisation of a learning desigrs e v gertPACK knowledge domain
from three reviewers

Figures 13 and 14illustratethe level of agreement between each reviewer anddbigne related to the

pedagogical knowledgelements, such as the knowledge processes coverethetgbes of activities

developed for each phaeéthe karning designAs far as the knowledge processes are concerned (Figure

13) , although the first rdesigneedviesyiorbtise first phase ofshe desicgy, t 0 mat
then at the rest of the phases and especially dotinth phase, they seeto diverge Consequety, the

designe @lssign decisions should be reconsidered at Phase 4, where the agreement with all the reviewers

has the lowest values. In Figurd, thevisualisatonso f t he revi ewersé evalwuations
activities developed at eackesign phasdn this case, the third reviewer seems to be the more divergent

one compared to thdesigne &alections through the five phases of the design, whilslébenerneed

to reconsider the type of activities defined infilnerth phase of the design where again the agreement with

all the reviewers has the lowest values.

Degree of agreement for the Knowledge Processes

100%
80%
60% . Reviewer_Name_#1
40% Reviewer_.Name_#Z
20% Reviewer_Name_#3
0%

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5

Figure 13. Comparative isualisation of a learning desigrs e v drbnuthreéeiresiewers according to
the degree of agreement of each reviewer witldsggneiconcerning the knowledge process(es)
cultivated
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Degree of agreement for the types of activites

100%
80%
0,
Reviewer_Name_#1 80%
E :
Reviewer_Name_#2 40%
0,
Reviewer_Name_#3 20%
) 0%
Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
Figure 4.Compar ati ve visual i sat atienrdronotliree eevidweraacaordimgo de si gn 6

the degree of agreement of each reviewer with the designer concerning the type(s) of actpitiesd.
Aim and research questions

Aiming to evaluatethe integration of PeerLANIN teacher education and specifically how interweaving
learning design with peer evaluation empowers teadbesmork as designers, we address the following
questions

1. How does student teachers' knowledge develop througlednging desigrand peer evahtion
processes supported by PeerLAND?

2. How dostudent teachsrvalueintegrating peer evaluation in the learning design process through
PeerLAND?

Method
Setting and participants

We conductedraempirical study o e v al uat éentedation indtdabhBri@ducatiqspecifically

during the second yeaf a postgraduate course on technolegihanced distance educataithe National
and Kapodistrian University of Athen$he 20courseattendeesl4 males and 6females came from

various disciplinary areasuch agomputerscience ananathematicsintendng to follow a teacing career
(we call them studenéeachers from now onJhey all consented to participatetie researcthat followed
the ethical standards of the ingtional research and ethics committee.

The course was organised based onntiaén design principles of thieamework for constructivist pre
service teacher trainingn technology enhanced learnipgoposed in Papanikolaou et al. (2Q1This
frameworkaims togradually cultivate synthetic knowledge domains of TPACK thradive involvement

in authentic design problem solving with technololyythis course, technology is perceived as a three
dimensional scheméapanikolaou, Makrh, et al., 201@articipantsvereacquaintedwith: (1) means for
developinglearningdesigns(PeerLAND) (2) means for implementinthe learning desigas avirtual
learning envirament for studentgMoodle) and (3) the digital tools for serving particular learning
purposes such agrious types ofNeb 2.0andstandalone application®articipants were introduced to
various pedagogical tools order to be able to set learning outcomes and design actbfitiagous types to
accomplish themAiming to get participants acquainted with essential elements of learning designs, they were
initially assigned to analyseveral pedagogical and technological elements of exemplar learningsdesign
Afterwards, the student teachers were assigndsbaming desigiroject that includedl) development o&
learning design(2) reviewing learning designs of their peeand (3) implementing the learning design in
Moodle. Thelearning desigmproject wa organised ito two phases. In the first phase, the student teachers
were introduced to PeerLANDhey werethen assigned tdevelopa learning design faechnology enhanced
learningin PeerLANDand implementt in Moodle The subject mattétisciplinaryarea was not an issue
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