
Australasian Journal of Educational Technology, 2022, 38(6).   

 

 

53 

Putting TPACK into action in learning design: The case of 
PeerLAND 
 
Kyparisia A. Papanikolaou 

School of Pedagogical and Technological Education, Greece 

 

Katerina Makri  

University of Thessaly, Greece 

 

Ioannis Sofos 

National Technical University, Greece 

 

Maria G. Tzelepi, Eleni Zalavra 

University of West Attica, Greece 

 

Although previous research highlights the complementary relationship of learning design 

with TPACK, this is not the case for TPACK informing the development of digital learning 

design tools. In this paper, we present PeerLAND (Peer Evaluation of LeArNingDesigns). 

This learning design tool interweaves design and peer evaluation in an integrated process 

based on TPACK, promoting teachers' roles as designers and reviewers. It adopts a modular 

design approach to support teachers as designers explicitly represent their design ideas 

starting from pedadogical content knowledge and gradually cultivating all the TPACK 

knowledge domains. The learning design process ends with peer evaluation where teachers 

use TPACK-based criteria to provide constructive feedback to peers. We report on a study 

conducted in a teacher education context to evaluate PeerLAND. Specifically, we investigate: 

(i) how student teachers' knowledge develops through the learning design process supported 

by PeerLAND, and (ii) how they value peer evaluation through PeerLAND. Our findings 

suggest that putting TPACK into action through PeerLAND developed student teachersô 

knowledge in every TPACK domain, except for content knowledge. Furthermore, peer 

evaluation is considered advantageous to student teachers for getting timely constructive 

feedback and refining their designs, and several ideas for improving the peer evaluation 

mechanism are proposed. 

 

Implications for practice or policy: 

¶ PeerLAND is an online tool supporting the development and peer evaluation of 

technology-enhanced learning designs allowing teachers to work together and switch 

roles between designers and reviewers. 

¶ The learning design process in PeerLAND is a ready to use, step by step process for 

training teachers in technology-enhanced learning design. It provides a replicable 

blueprint for organising curricula. 

 

Keywords: learning design, technology pedagogy content knowledge, peer evaluation, 

teacher education 

 

Introduction 

 

As digital technologies rapidly infiltrate educational structures, the educational technology and teacher 

professional development research areas work with a high priority on understanding what knowledge is 

required for teachers to incorporate technology into their teaching practice appropriately, and how to 

develop and measure this knowledge (Harris et al., 2017; Nguyen et al., 2022; Saubern et al., 2020). In 

these contexts, the Technology Pedagogy Content Knowledge (TPACK) framework is a well-known, 

suggesting that knowledge of technology, pedagogy, and content, along with their intersections, is required 

by teachers to teach effectively with technology (Mishra, 2019; Mishra & Koehler, 2006). TPACK-focused 

research significantly impacts teacher education, resulting in various proposals for TPACK development 

that consider factors such as teachersô background (pre-service, in-service), the discipline, and the context 

(Mishra, 2019; Rosenberg & Koehler, 2015). Also, a key aspect considered is the open-ended and rapid 

rate of technology advancements (Koehler et al., 2014). TPACK measurement is usually approached as a 
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concrete process involving several approaches organised around self-reports or artefacts evaluation (Wang 

et al., 2018). A quite challenging approach in TPACK measurement through artefacts evaluation is by 

involving peers. Considering learning designs as artefacts, the area of learning design  which views teaching 

as a design science (Laurillard, 2018) may be valuable for organising peer evaluation aligned with the 

design process, with an aim to promote TPACK development and measurement simultaneously. To this 

end, digital learning design tools have been acknowledged for helping teachers improve how they 

incorporate technology and innovative pedagogy in their practice (Asensio-Pérez et al., 2017). It is worth 

investigating how they may support this idea as well. 

 

Indeed, despite the variety of learning design tools developed, the need to further teachersô capabilities as 

technology enhanced learning designers remains an open issue (Nguyen & Bower, 2018). A challenging 

research goal is how learning design tools supporting the development of learning designs of several 

granularity levels (single lesson, course, curriculum) may also support developing and measuring teachersô 

knowledge. Although learning design practices seem to take up peer evaluation as an inherent element of 

the underlying need for learning design evaluation (Bjælde et al., 2019; Sagy & Kali, 2014), they: (1) 

employ general-purpose tools to support ideas and feedback exchange, (2) promote a free-form discussion 

as evaluation process, and (3) organise the evaluation process in various phases of the learning design 

process. learning design evaluation has yet to be operationalised to a level accessible to teachers to align 

with and feed the design process. To this end, we think it is worth further investigating how the TPACK 

framework's theoretical underpinnings may inform the development of digital learning design tools. 

Currently, learning design tools neither support developing and evaluating learning designs based on the 

TPACK framework, nor approach the design and evaluation process holistically toward reforming learning 

designs. 

 

This paper addresses this research gap by putting TPACK into action through an learning design tool. First 

the theoretical background is elaborated. We then present PeerLAND, an learning design tool which 

interweaves design and peer evaluation in an integrated process based on TPACK, promoting the roles of 

teachers as designers and reviewers. In Papanikolaou, Gouli et al. (2016), initial evaluation results of 

PeerLAND were provided based on studentsô perceptions as designers and reviewers. To collect evidence 

about the impact on studentsô knowledge and get feedback about the peer evaluation process employed, we 

report on a study conducted in a teacher education context. We elaborate the methodology following a 

quantitative design to investigate how student teachers' knowledge develops through the learning design 

and peer evaluation processes supported by PeerLAND, and a qualitative design to determine how student 

teachers value integrating peer evaluation in the learning design process through PeerLAND. Finally, we 

discuss the findings and conclude with implications for both the learning design and TPACK research areas. 

 

Theoretical background 

 

Pathways to cultivate TPACK 
 

Regarding TPACK development, several approaches have been proposed concerning the pathway to 

cultivate specific teacher knowledge types (Koehler et al., 2014; Nguyen et al., 2022). Mishra et alôs (2009) 

proposed taxonomy of TPACK-based activity types organised content-specific activities in categories 

associated with relevant technologies aiming at helping teachers develop TPACK. This proposal has been 

considered a pathway to move from pedagogical-content-knowledge (PCK) to technological-knowledge 

(TK) and technological-pedagogical-knowledge (TPK), and finally to TPACK. Such a pathway looks 

appropriate for in-service teachers with a certain level of PCK when starting a teacher education program 

on technology integration. For pre-service teachers with minimal TPACK knowledge levels, pathways 

starting from TPK and evolving to TPACK are also adopted. An interesting proposal in this direction was 

technology mapping (Angeli & Valanides, 2013). This proposal emphasised mapping, or connecting, 

technological tool affordances to transform content representations and/or support student-centred 

pedagogies. However, a common finding in several research papers was that teachers need to acquire more 

classroom experiences with technology integration modelling or teaching tryouts or learning design tasks 

before they can exhibit a more sophisticated approach to their application of TPACK (Agyei & Voogt, 

2012; Angeli & Valanides, 2013). 

 

Pre-service teachers especially, are reported to face difficulties developing synthetic knowledge domains 

due to insufficient teaching experience (Nguyen &  Bower, 2018; Pamuk, 2012). For example, in Pamukôs 
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(2012) study, pre-service teachers were asked to develop educational materials for teaching their choice of 

subject matter to their chosen target population. Pamukôs (2012) proposal was to start from PCK, as 

technology integration requires a deep understanding of core knowledge and interpretation of the teaching 

context and its dynamics. Similarly, Nguyen and Bower (2018) claimed that novice designers may benefit 

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

designing, extensive scaffolding for selecting technologies, concrete and authentic design contexts, and 

support for group work processes. 

 

Lastly, the learning technology by design approach has aimed to simultaneously cultivate PCK and TPACK 

by involving student teachers in authentic design problem-solving with technology (Koehler et al., 2014; 

Nguyen et al., 2022). Although a primary challenge of this approach was the cognitive load that students 

experience, it has been found that participants significantly developed knowledge in each of the seven 

TPACK domains (Koehler et al., 2014). 

 

TPACK measurement 
 

Research on TPACK measurement investigates mainly two evaluation methods (Chai et al., 2016; Koehler 

et al., 2014). The first evaluation method aims to promote teachersô self-assessment drawn through 

questionnaires, rubrics, interviews, and reflective journals. Instruments developed to promote teachersô 

self-assessment were general (Schmid et al., 2020; Schmidt et al., 2009), for specific technology such as 

interactive whiteboards (Koh & Divaharan, 2013), for specific pedagogy such as meaningful learning (Chai 

et al., 2013), or for specific content such as STEM (Chai et al., 2019). The second evaluation method aims 

to collect evidence of teachersô involvement in learning design by analysing learning design discussions 

(Nguyen et al., 2022) or evaluating the artefacts produced. Examining peer artefacts has been considered a 

promising method that promotes dialogue among the designers and, if appropriately organised, reflection 

and awareness on the design process, extending teachersô design experience. In this context, TPACK may 

provide a common language facilitating design decision-making and evaluation as well as designersô 

interaction (Chai et al., 2016). 

 

Learning design practices integrating peer evaluation 
 

Learning design research has recorded many practices that have taken up peer evaluation as an inherent 

element of the underlying need for learning design evaluation in teacher education contexts. Peer evaluation 

has been valued as a practical method of formative evaluation when the instructorôs workload permits only 

providing a summative evaluation (Søndergaard & Mulder, 2012). It has been praised for bringing the 

constructivist learning principles into play, coupling the provision and use of feedback (Er et al., 2020; 

Nicol et al., 2014; Topping, 2021). In particular, a twofold approach to learning has been reported (Topping, 

2021): first while formulating and delivering feedback, and then while receiving and evaluating the 

feedback, deciding what aspects to implement. However, concerns about peer evaluation involved the 

inevitable effect of friendship bonds, sympathy, antipathy, or even a peerôs popularity (Topping, 2009). 

Peers were often considered to show tolerance and lenience while reviewing to avoid conflicts and preserve 

social relationships (Friedman et al., 2008). Reviewees doubted the validity of peer assessment compared 

to an experienced instructor and believed that their peers would not mark them fairly (Karami & Rezaei, 

2015). A critical issue relating to the quality and transparency of reviewersô evaluation was the criteria used 

and the rating format (Friedman et al., 2008). Also, researchers aiming to improve the feedback quality 

called attention to the issue of structuring the peer evaluation process. For example, Er et al. (2020) 

structured dialogic feedback as a three-phase collaborative activity involving different levels of regulation. 

 

Several learning design practices incorporated peer evaluation. They mainly approached peer evaluation as 

an open process in which authentication or evaluation criteria were not considered. For instance, Sagy and 

Kali (2014) proposed a framework including three phases: (1) developing a design, (2) enacting it with 

learners, and (3) exploring its impact in various contexts. Peer evaluation is incorporated in the first two 

phases of this framework, either as oral discussion or in a written form, without following any particular 

criteria. Also, Bjælde et al. (2019) proposed a model for designing a course in higher education by 

incorporating free-form feedback loops realised by peers in moderated discussions. Asensio-Pérez et al. 

(2017) built a teacher professional development model around a learning design tool, ILDE, (Hernández-
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Leo et al., 2018), including a main workshop phase for training ending with a peer review activity using 

ILDE ñcommentingò feature. 

 

TPACK's potential to inform developing learning design tools 
 

In line with recent proposals highlighting the complementary relationship of learning design with TPACK 

(Boschman et al., 2015), we acknowledge TPACKôs potential as an established framework and a practical 

aid for teachers while designing for technology enhanced learning. Furthermore, the recently proposed 

notion of design-TPACK (Nguyen et al., 2022), aims to support teachersô learning design practices and 

reflect the importance of teachersô understanding of technologies and pedagogical content knowledge for 

effective technology integration while designing learning interventions. Although several studies in the 

learning design area have provided pedagogical bases for constructing digital environments supporting the 

learning design process (Bennett et al., 2015), there is no systematic approach to integrating TPACK in 

these environments. TPACK is neither considered in the design process nor the evaluation process. 

Furthermore, although literature promotes peer evaluation as an effective method, it is mainly realised in 

general-purpose tools and not incorporated in learning design tools (Laurillard et al., 2018). 

 

This paper focuses on how TPACK may consistently address teachersô learning design knowledge 

development and evaluation. We introduce an online environment named PeerLAND in teacher education 

to guide, in an integrated way, developing and evaluating learning designs as reflective activities. TPACK 

is adopted as a practical aid for teachers as designers on two levels: the level of actual design practice and 

the level of evaluation of learning designs, which we view as two interweaving mechanisms, the one feeding 

the other, in an integrated process. The aim is to encourage teachers to articulate and reflect upon their 

beliefs about learning and teaching with technology throughout the design process. In particular, 

PeerLAND: (1) offers a layer-based representation of the design, (2) scaffolds student teachers in selecting 

appropriate technology according to their pedagogical decisions to cultivate various types of TPACK 

knowledge progressively, (3) provides a peer feedback mechanism that promotes interaction among 

designersô decisions and reviewersô evaluation based on TPACK criteria, and (4) produces review reports 

that include comparative data of multiple reviewers, as a means of learning designsô analysis. 

 

The following section elaborates how PeerLAND fosters thinking, designing, and evaluating learning 

designs through TPACK. 

 

PeerLAND interweaves design with peer evaluation in an integrated 
process 

 

PeerLAND (Peer Evaluation of LeArNingDesigns) is a free online platform (Figure 1) developed by the 

researhers in PHP using MySql DBMS. PeerLAND supports the design and evaluation process of 

technology enhanced learning artefacts, that is, learning designs. In line with the learning technology by 

design approach, participants work on authentic design problems undertaking the roles of designers and 

reviewers. In particular, the learning design process 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 supports users as reviewers in reflecting on the design process through 

a peer evaluation mechanism that supports sharing and evaluating peer designs, using criteria in line with 

the TPACK framework. 
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Figure 1. The start screen of PeerLAND 

 

PeerLAND supports the development of learning designs: The design environment 
 

The design environment of PeerLAND is minimal, supporting various design decisions related to pedagogy, 

technology, content, and their synthesis. It adopts a modular approach promoting teachers as designers to 

gradually develop a learning design in a multi-layer structure and cultivate various TPACK knowledge 

accordingly (Figure 2). Initially, as an author/designer, a teacher needs to bring to the surface or even 

cultivate PCK and make preliminary design decisions. Since the designer aims to develop a technology-

enhanced design, technological decisions are inherent throughout the design process, although not explicitly 

required at the first two layers. Progressively, the designer has to start making more informed and complex 

decisions on the design structure and the technology enhanced learning activities based on the initial 

learning outcomes. Finally, the whole design rationale must unfold at the third layer and be explicit 

(TPACK). 

 

 

Figure 2. The multi-layer design process supported by PeerLAND 

 

At Layer 1, the designer needs to provide a general overview of a learning design, such as the target group, 

the learning outcomes, and the pedagogical approach adopted. The latter will affect the structure of the 

design. Thus, if the inquiry-based learning approach is adopted (Pedaste et al., 2015), the learning design 

is organised in phases such as orientation, conceptualisation, conclusion, and discussion. If the WebQuest 

approach (Dodge, 2001) is followed, then the learning design is organised in fields such as introduction, 

task, process, evaluation, and conclusion. Alternatively, the learning design may be organised around the 
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main concepts/themes of a project. For example, in a project on environmental pollution, the main themes 

may be environmental problems, causes and impacts, and environmental protection. Figure 3 depicts how 

the above decisions are implemented in PeerLAND for the learning design entitled ñLet there be Rockò. 

The designer is prompted to provide the title of the learning design (1), a description (2) and its scope (3), 

define the learning outcomes (4), and the target group it addresses (5) by filling in the education level and 

selecting the discipline and sub-discipline. At (6), the designer outlines the structure of the learning design 

in phases or fields/themes that depend on the adopted pedagogical approach. The learning design shown in 

Figure 3 adopts the project-based approach organised in five themes. Finally, the designer who created this 

learning design can assign co-authors/designers (7) and reviewers (8), providing relevant rights to the 

design. These decisions aim at triggering designersô PCK. In particular, we assume that PCK is triggered 

by the decisions the designer needs to make to align the target group with the scope of the learning design 

based on the curriculum by defining specific learning outcomes and deciding on the pedagogical approach 

to adopt for organising the structure of the design. 

 

 
Figure 3. Screenshot of PeerLAND with the overview of the ñLet there be Rockò learning design 

 

At Layer 2, specific technology enhanced learning activities are designed (Figure 4). The designer is 

prompted to elaborate on each theme's scope and learning outcomes, considering the pedagogical approach 

adopted and initially articulated learning outcomes. They also need to propose the particular activities. The 

screenshot of Figure 4 shows the configuration of the second theme ñRock and Racismò, of the learning 

design ñLet there be rockò: title definition (1), scope and outcomes (2), and learning activities (3). Designers 

proposing technology enhanced learning activities covering the scope and learning outcomes of the 

particular theme are expected to start synthesising PCK with TCK, in TPACK. 

 

At Layer 3, the main challenge is integrating content, pedagogy, and technology. Here, designers must 

explicitly represent their design ideas by integrating digital technologies and resources with teaching 

techniques and outcomes. Such a holistic approach aims at cultivating design skills by adopting a TPACK 

perspective. 
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Figure 4. Screenshot of PeerLAND with the configuration of the theme ñRock and Racismò 

 

Figure 5 shows a screenshot of PeerLAND while a designer articulates an activity. Here the designer fill s 

in the title of the activity (1) and its scope/outcomes (2). Lists of teaching techniques (3) and digital 

tools/resources (4) are proposed to support designers, especially novice ones, select the most appropriate 

combination for each activity and argue about it. Moreover, the designer characterises the type of activity 

selecting in (6), one of the categories, Acquisition, Inquiry, Collaboration, Discussion, Produce, or Practice, 

according to the activity typology of the Conversational Framework (Laurillard, 2012). The designer also 

selects in (5) the specific knowledge processes (Experiencing, Conceptualising, Analyzing, and Applying) 

that the activity cultivates based on the New Learning framework (Kalantzis & Cope, 2012) in order to 

reach the expected outcomes. 

 



Australasian Journal of Educational Technology, 2022, 38(6).   

 

 

60 

 
Figure 5. Screenshot of an activityôs articulation 

 

Besides selecting the teaching techniques in (3) and the digital tools and/or resources in (4), the designer is 

prompted to explain their selection rationale in separate forms (Figures 6 and 7). 

 

 
Figure 6. Screenshot for explaining design decisions about teaching techniques adopted in a learning 

activity 
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Figure 7. Screenshot for explaining design decisions about digital tools/resources adopted in a learning 

activity 

 

A basic assumption guiding the rationale behind PeerLAND is that teachers who use it are mostly novices 

in learning design. This target group has various expertise in pedagogical-knowledge or PCK. To account 

for this varying expertise and support teachers with a structured and guided aid to learning design, 

PeerLAND adopts specific theoretical frameworks and conceptual tools. Adopting the Conversational 

Framework (Laurillard, 2012) and the New Learning Theory (Kalantzis & Cope, 2012), aims to stimulate 

designers think about the activities types they design and the cultivated knowledge processes. This supports 

primarily novice designers who tend to prematurely jump to design solutions without profoundly exploring 

their pedagogical rationale (Ronen-Fuhrmann & Kali, 2015). As designing is a complex process dealing 

with ill -defined problems and evolving constraints (Maina et al., 2015), applying such filtering of the vast 

range of ideas, theories, tools, and techniques in the field of technology enhanced learning, although 

limiting the range of choices, could be liberating for teachersô design ventures. 

 

Moreover, pedagogical terms used at the three layers of the design process in PeerLAND form the basis of 

a design meta-language, necessary for teachers to use as common reference points. As designers, they 

reflect on what actually fits their design practice. As reviewers, they go one step further and attempt to 

match othersô learning designs to the available, commonly known items of their pedagogical and 

technological toolset, extending their design experience. 

 

Finally, in Figure 8, we summarise how PeerLAND implements the flow of learning design decision-

making, aiming to scaffold the design process and progressively evoke cultivating designersô TPACK. 

 

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

PeerLAND adopts a structured and supportive peer evaluation mechanism aligned with the design process. 

It aims to promote reflection on design decisions taken around criteria aligned with the TPACK domains. 

This process also stimulates designers to compare their own decisions with the artefacts they review 

(Topping, 2021). The current version of PeerLAND supports authenticated evaluation for designers and 

reviewers, allowing designers to select their reviewers. 

 

Reviewers in PeerLAND can inspect, in view mode, all the layers of a design and provide two types of 

feedback: (1) criteria-based quantitative evaluation along with qualitative comments, (2) advice on the 

designersô pedagogical and technological decisions taken at the third layer for an activity design. Reviewers 

can evaluate a design according to criteria aligned with the TPACK framework. Figure 9 depicts how a 

learning designôs evaluation is implemented in PeerLAND using the particular criteria in the forms TPACK 

(1/3) and TPACK (2/3). To assist reviewers, making each criterionôs rationale more transparent, PeerLAND 

provides the question that reviewers have to answer to evaluate each criterion by right-clicking on it. 

Reviewers value most of these criteria from 1 to 5 (filling in the empty frames) as this range follows the 

TPACK questionnaire (Schmidt et al., 2009). Reviewers can also submit qualitative comments on the 

strengths and weaknesses of a design (Figure 9, form TPACK 3/3), explaining the quantitative evaluations 

given in the forms TPACK (1/3) and TPACK (2/3). 

 

 
Figure 9. Evaluation criteria measuring the knowledge dimensions of TPACK organised in three tabs in 

PeerLAND reviewer environment: TPACK (1/3), TPACK (2/3), and TPACK (3/3) 

 

The evaluation framework adopted in PeerLAND allows reviewers to reflect on several criteria for each 

knowledge domain of the TPACK framework, apart from content knowledge, which is a prerequisite related 

to the learning design process (Figure 10). These criteria align with each TPACK knowledge domain scope 

by adapting the factors proposed by Schmidt et al. (2009) to include the particular technological and 

pedagogical tools. Such technological tools are Web 2.0 tools and tools of the e-learning platform. Also, 

such pedagogical tools are  a typology of learning activities based on the Conversational Framework 

(Laurillard, 2012) and the knowledge processes proposed by the New Learning Theory (Kalantzis & Cope, 

2012) employed in PeerLAND. Moreover, the value of each criterion given by the reviewers is associated 

with a weight (wi) that reflects the current context and priorities of the learning design project. For example, 

if the designersô knowledge of curriculum standards is out of the scope of the current project, then the 

criterion x4 of PCK can be eliminated by giving the value zero (0) to weight w4 (Figure 10, PCK). 
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Figure 10. Evaluation framework based on criteria aligned with the TPACK framework 

 

In the case of the pedagogical knowledge criteria, their value is estimated automatically based on the 

comparison of the designerôs and the reviewerôs perspectives (Figure 11), reflecting the level of agreement 

between the two. In particular, the reviewers evaluate the designerôs decisions (reflecting 

agreement/disagreement) concerning the third layer of a learning design, where each activity is represented 

in terms of the activity type, the knowledge processes cultivated, the teaching techniques employed, and 

the digital tools/resources proposed. Comparing the designerôs point of view (Figure 5) with the reviewerôs 

point of view (Figure 11), we note that the reviewer can inspect and confirm by ticking in relevant boxes 

on the (R) column if they agree with the designerôs articulation appearing in column (A) as well as by 

ticking or not the relevant boxes in (1) and (2). 

 



Australasian Journal of Educational Technology, 2022, 38(6).   

 

 

64 

 
Figure 11. Screenshot for reviewers to provide advice on a designerôs decisions for an activity 

 

Evaluation reports 

PeerLAND produces a report with the numerical values of the reviewersô evaluations per criterion and 

knowledge domain of TPACK and the mean value from all the reviewers. This report includes the 

qualitative revision comments and several comparative visualisations of the reviewersô quantitative 

evaluations. The comparative visualisations aim to support the designer(s) in acknowledging the agreement 

level among the reviewers and interpreting the evaluation data from multiple reviewers. 

 

In Figure 12, the visualisation depicts the scores (x-axis: 1-5) provided by three reviewers for each 

knowledge domain of TPACK (y-axis: TK, PK, TPK, TCK, PCK, TPACK) for a specific design. The 

particular visualisation, illustrating the reviewersô evaluations, provides the designer with a quick view on 

the knowledge domains mostly covered or not, stimulating them to search for the qualitative comments and 

the relevant reviewersô argumentation. 
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Figure 12. Comparative visualisation of a learning designôs evaluation per TPACK knowledge domain 

from three reviewers 

 

Figures 13 and 14 illustrate the level of agreement between each reviewer and the designer related to the 

pedagogical knowledge elements, such as the knowledge processes covered and the types of activities 

developed for each phase of the learning design. As far as the knowledge processes are concerned (Figure 

13), although the first reviewerôs view seems to match the designerôs view on the first phase of the design, 

then at the rest of the phases and especially at the fourth phase, they seem to diverge. Consequently, the 

designerôs design decisions should be reconsidered at Phase 4, where the agreement with all the reviewers 

has the lowest values. In Figure 14, the visualisations of the reviewersô evaluations concern the types of 

activities developed at each design phase. In this case, the third reviewer seems to be the more divergent 

one compared to the designerôs selections through the five phases of the design, whilst the designer needs 

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

all the reviewers has the lowest values. 

 

Figure 13. Comparative visualisation of a learning designôs evaluation from three reviewers according to 

the degree of agreement of each reviewer with the designer concerning the knowledge process(es) 

cultivated. 
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Figure 14. Comparative visualisation of a learning designôs evaluation from three reviewers according to 

the degree of agreement of each reviewer with the designer concerning the type(s) of activities proposed. 

 

Aim and research questions 
 

Aiming to evaluate the integration of PeerLAND in teacher education and specifically how interweaving 

learning design with peer evaluation empowers teachers to work as designers, we address the following 

questions: 

 

1. How does student teachers' knowledge develop through the learning design and peer evaluation 

processes supported by PeerLAND? 

2. How do student teachers value integrating peer evaluation in the learning design process through 

PeerLAND? 

 

Method 
 

Setting and participants 
 

We conducted an empirical study to evaluate PeerLANDôs integration into teacher education, specifically 

during the second year of a postgraduate course on technology-enhanced distance education at the National 

and Kapodistrian University of Athens. The 20 course-attendees, 14 males and 6 females, came from 

various disciplinary areas, such as computer science and mathematics, intending to follow a teaching career 

(we call them student teachers from now on). They all consented to participate in the research that followed 

the ethical standards of the institutional research and ethics committee. 

 

The course was organised based on the main design principles of the framework for constructivist pre-

service teacher training on technology enhanced learning proposed in Papanikolaou et al. (2017). This 

framework aims to gradually cultivate synthetic knowledge domains of TPACK through active involvement 

in authentic design problem solving with technology. In this course, technology is perceived as a three-

dimensional scheme (Papanikolaou, Makrh, et al., 2016). Participants were acquainted with: (1) means for 

developing learning designs (PeerLAND), (2) means for implementing the learning design as a virtual 

learning environment for students (Moodle), and (3) the digital tools for serving particular learning 

purposes such as various types of Web 2.0 and standalone applications. Participants were introduced to 

various pedagogical tools in order to be able to set learning outcomes and design activities of various types to 

accomplish them. Aiming to get participants acquainted with essential elements of learning designs, they were 

initially assigned to analyse several pedagogical and technological elements of exemplar learning designs. 

Afterwards, the student teachers were assigned an learning design project that included: (1) development of a 

learning design, (2) reviewing learning designs of their peers, and (3) implementing the learning design in 

Moodle. The learning design project was organised into two phases. In the first phase, the student teachers 

were introduced to PeerLAND. They were then assigned to develop a learning design for technology enhanced 

learning in PeerLAND and implement it in Moodle. The subject matter/disciplinary area was not an issue, 




