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Supporting and representing Learning Design with digital tools: in 

between guidance and flexibility   

The research field of Learning Design (LD) has been active for some time now, 

but a number of open questions remain for the scientific community to solve. In 

particular, the paper tackles the issue of understanding: 1) how to support the 

different phases of the LD process, 2) what representations should be used in the 

various steps, and 3) ultimately, to what extent should digital LD tools be 

structured or flexible, either guiding the teacher/designer or - by contrast - 

leaving her free to pursue her own design path and style. These issues have been 

core concerns in the LD research community over the years. In the effort to 

investigate these open questions in depth, the authors have proposed an LD tool 

called the Pedagogical Planner. This tool has been evaluated in authentic contexts 

with the ultimate goal of providing input for the ongoing debate. Evaluation has 

focused on the perceptions and actual usage by teachers, generating significant 

evaluative data to be used as a spur for further reflection on LD. 

Keywords: Learning Design; representation; conceptualization; authoring; 

implementation.  

Introduction  

Over recent decades, researchers in the Learning Design (LD) field have been striving 

to facilitate innovation in teaching and learning processes through effective support for 

the complex task of conceptualizing and elaborating activity plans that can be enacted, 

shared and repurposed (Conole, 2012; Mor & Craft, 2012; Persico & Pozzi, 2015). 

Following different conceptual approaches, researchers have proposed and tested a 

range of different methods and technological tools, with varying degrees of success 



(Prieto et al., 2013b; Persico et al., 2013; Celik & Magoulas 2016).  

In spite of these efforts, teachers’ adoption of LD tools and approaches in their 

everyday practice is generally reported to be low (Berggren et al., 2005; Neumann et al., 

2010; Griffiths et al., 2011; Mor et al., 2013; Mor & Mogilevsky, 2013; Prieto et al., 

2014). 

One of the main reasons behind low adoption lies in the fact that it seems highly 

challenging to provide adequate support and effective technological solutions for a 

process that is complex in nature, sometimes systematic, sometimes creative, and in any 

case not always reducible to a number of predefined steps (Winograd, 1996; 

Masterman, 2013).  

Among the issues still on the table is the difficulty in providing support for the 

various design phases, each one being characterized by specific needs and purposes 

(Celik and Magoulas, 2016). 

Another difficulty often highlighted by the research community is to define 

languages able to support the LD process in its various stages and at the same time 

effectively represent the complexity of the final output of the design process (Dalziel et 

al., 2013; Pozzi et al., 2016). These difficulties are at the root of the debate about 

whether a single tool can adequately cover all LD phases and needs or whether a set of 

tools would provide a more suitable response to the different needs that might arise 

(Mor, Craft & Maina, 2015; Masterman & Manton, 2011).  

Moreover, digital LD tools need to have sufficient flexibility to support 

creativity and to accommodate teachers’ personal design paths and styles, while at the 

same time bring structure and guidance to the learning design process, especially for 

less experienced designers (Celik & Magoulas, 2016; Masterman & Manton, 2011).  



As part of their contribution to this debate, the authors have proposed an LD tool 

called the Pedagogical Planner (PP). In this paper, we present the results from the 

evaluation of the PP with the aim of addressing the following research questions: 

RQ1: How should the different LD phases (characterized by different needs) be 

supported?  

RQ2: What kind of representations best fit teachers’ needs in the various stages 

of the learning design process? 

RQ3: To what extent should digital tools provide ‘structured’ or ‘flexible’ 

support (‘structured’ in terms of being able to provide guidance through the design 

process; ‘flexible’ in terms of being able to support a multiplicity of routes, styles and 

purposes through the design process)?   

 This paper begins with an overview of the main research threads currently being 

explored in the LD field. This is followed by a description of the Pedagogical Planner 

tool, and then a report is given on a recent round of field-testing. Finally, we discuss the 

results obtained from this evaluation in an effort to answer the three research questions 

mentioned above. 

Background 

As Winograd (1996) and Masterman (2013) point out, conceiving and planning flows of 

educational activities is a complex process, which does not necessarily follow 

predefined steps. In an attempt to reduce this complexity to a more manageable level, 

some researchers have identified ‘phases’ or ‘stages’ in the LD process. Those proposed 

by Beetham (2008), for example, are creating a design, instantiating/ setting up the 

learning environment, realizing/running the design, and reviewing/ reflecting on the 

design.  

More recently, Pozzi et al., 2016 have identified the following phases:  



• conceptualization of the design idea (defining learning objectives, identifying 

content area/s to be addressed, and choosing the most appropriate pedagogical 

strategies); 

• planning and authoring the flow of activities (including association of the 

educational resources and tools that learners are to use);  

• delivery of the resulting design (from a single activity to a whole course) and 

enactment with learners through implementation within some kind of (digital) 

environment such as a Learning Management System. 

The definition of these phases derives from a European research project called 

METIS1, funded within the European Community’s LLP programme. METIS brought 

together a number of researchers exploring different avenues in LD, allowing them to 

compare approaches, find areas of convergence and, on that basis, devise new solutions. 

One such outcome was the identification of the above core LD phases, which formed 

the backbone for the project’s subsequent development of an LD platform (see below 

for further details on this) (Asensio-Pérez et al., 2017). Accordingly, this paper adopts 

the categorization and terminology agreed in METIS.   

As already mentioned, in the last decade researchers working in the LD field 

have sought to propose digital tools capable of supporting one or more than one of these 

phases. An interesting review, timeline and categorization of these tools is provided by 

Celik and Magoulas (2016), encompassing: authoring & sharing tools; assessment 

planners and learning analytics; reflection tools and pedagogical planners; delivery 

tools; and, repositories.  

 

1 http://www.metis-project.org/index.php/it/  



Without any ambition to be exhaustive, to better contextualise the discussion set 

out in this paper, it is worth noting here some of the main LD tools specifically designed 

to support pedagogical reflection and foster teachers’ creativity in conceiving new 

educational paths. Examples include the Course Map (Conole, 2012), the 4SPPIces 

approach (Pérez-Sanagustín et al., 2012), the 4Ts model (Pozzi & Persico, 2013), and 

Persona Cards (Chacón-Perez et al., 2015), which are all examples of tools aimed to 

support conceptualization of new designs.  

Other tools, by contrast, address activity planning and delivery to learners (Earp 

et al., 2013; Muñoz-Cristóbal et al., 2012; Persico & Pozzi, 2015; Pozzi et al., 2016). 

Examples are Collage (Hernández-Leo et al., 2006), WebCollage (Villasclaras-

Fernández et al., 2013), CADMOS (Katsamani, M. & Retalis, 2012), OpenGLM, (De 

Liddo, et al., 2011), EDIT2 (Sobreira & Tchounikine, 2012), which are mainly intended 

for authoring designs and packaging them for delivery to learners. Many of such 

authoring tools draw on the IMS-LD specification (IMS Global Learning Consortium, 

2003), which was developed to allow the representation of designs in a machine 

interpretable way.  

Other LD applications like LAMS (Dalziel, 2003) and CeLS (Ronen et al., 

2006) have been developed not only to facilitate the authoring of designs, but also with 

particular concern for allowing these to be run online. Indeed, LAMS can be used as a 

stand-alone e-learning application in its own right, or can be integrated into popular 

LMS as a sort of plugin providing advanced LD capabilities. CeLS, on the other hand, 

is dedicated specifically to the design, implementation and management of learning 

activities inspired by the principles of social constructivism. A final example, LdShake 

(Hernández-Leo et al., 2011), is devoted in particular to the sharing and repurposing of 

learning designs (Hernández-Leo et al., 2011).  



This proliferation of tools that cover only part of the spectrum of LD phases is 

sometimes seen as a sign of fragmentation in the LD field (Mor et al., 2015). Some 

researchers have suggested to take advantage of this variety and richness, by using 

various tools, instead of striving to find one single tool that fits for all purposes (Mor et 

al., 2015; Masterman & Manton, 2011). In this latter vein, a number of the above 

mentioned tools have recently been integrated into the ILDE (Integrated Learning 

Design Environment) (Hernández-Leo et al., 2014; Asensio-Perez et al., 2015), an 

aggregated LD platform developed as part of the METIS project introduced earlier. The 

main aim of the project was to tackle dispersion in the LD field by building a one-stop 

shop offering access to leading LD tools, which designers can pick and choose from 

depending on their needs. While the project generated positive results in terms of 

teachers’ acceptance of the ILDE (Asensio-Pérez et al., 2017), additional effort is 

required to broaden and consolidate acceptance of ILDE among target users, and to 

ensure it has a significant impact on teaching practice.  

The above-mentioned examples include ‘structured’ tools i.e. those imposing 

pre-determined steps in the quest to guide the design process, as well as others that are 

more ‘open’ and flexible, i.e. intended to accommodate different design routes and 

styles.  

In addition, they implement a wide variety of different representation forms 

(Dalziel et al., 2013), but none of the current notational forms seems to be capable of 

accommodating the whole range of needs, in particular that of making a design readily 

understandable to others (colleagues or learners) and machine readable at the same time 

(Masterman & Manton, 2011). Indeed, Pozzi et al. (2016) argue that, given the different 

priorities involved, a ‘one size fits all’ representation mode is not really practicable. 



Rather, they advocate the use of multiple representations to cover the different LD 

phases, provided that the transition from one to another is smooth for the user.  

Masterman & Manton (2011) examine representations teachers might need 

during the design process to support creativity and conceptualization of new design 

ideas. These authors advocate that, in this particular phase of the process, digital mind 

maps could be highly supportive, as these resonate with the manual mapping teachers 

tend to use when they conceptualize without any digital support.  

Further contribution to the debate has come from the efforts numerous 

researchers have made to observe and better understand teachers’ actual design practice 

(Bennett et al., 2015; Celik & Magoulas, 2016; Masterman & Mason, 2011; Oliver, 

2006). This has been done on the assumption that the better we understand teachers’ 

current practice, the more effectively LD tools will be in supporting them. According to 

these researchers, any LD tool should reflect what teachers traditionally do when they 

design (Masterman & Mason, 2011) and be grounded on teachers’ actual practice 

(Masterman et al., 2013).  

As described in the following sections, all these aspects are still open challenges 

and have been considered during the development of the Pedagogical Planner, which is 

illustrated below. This allows us to use the data from the evaluation of this tool as a spur 

for further reflection, especially on the three research questions already specified in the 

Introduction, namely:     

RQ1: How should the different LD phases (characterized by different needs) be 

supported?  

RQ2: What kind of representations best fit teachers’ needs in the various stages 

of the learning design process? 



RQ3: To what extent should digital tools provide ‘structured’ or ‘flexible’ 

support (‘structured’ in terms of being able to provide guidance through the design 

process; ‘flexible’ in terms of being able to support a multiplicity of routes, styles and 

purposes through the design process)?   

The Pedagogical Planner  

The design and development of the Pedagogical Planner represents a long-term 

undertaking carried out over a decade and spanning various research projects (Bottino et 

al., 2011; Pozzi et al., 2015). The description of the iterative and user-centered approach 

adopted to develop the tool is out of the scope of this paper, and is reported in Earp et 

al. (2013). Here it is important only to stress that the tool is grounded on teachers’ 

actual practice. Its design and implementation was based on direct observation of 

teachers’ design practice, leading to the formulation of user requirements and the 

consequent development of functionalities resonating with teachers’ traditional ways of 

doing things, as strongly recommended by various authors (Bennett et al., 2015; Celik 

& Magoulas, 2016; Masterman & Mason, 2011; Oliver, 2006).  

The overall design and development process was also informed by theory; the 

research team drew especially on those studies in the literature where teachers’ learning 

design habits and procedures are investigated (Bennett et al., 2015; Bennett et al., 2008; 

Norton et al., 2005). 

In the following, we list the main requirements that have been taken into account 

during the development of the PP. These represent the authors’ response to the gaps that 

have emerged in the literature (highlighted in the section above), as well as to needs that 

emerged from teachers’ practice: 



• The tool should be able to support the main LD phases (Conceptualization, 

Authoring and Implementation) and allow a smooth passage and iterative switch 

(if needed) among the phases (Celik & Magoulas, 2016); 

• Considering that these phases cover different needs, the tool should be able to 

support each of them, by providing specific representations able to 

accommodate the various design needs (Pozzi et al. 2016); 

• In particular, during Conceptualization, the phase in which the designer’s 

creativity is most prominent, teachers normally use graphical representations 

such as mind maps and so the tool should be able to support this feature 

(Masterman & Manton, 2011); 

• The tool should allow conceptualization of new designs starting from 

consideration for the type of cohort of students that will be targeted, the learning 

outcomes they will need to reach, and the main contextual constraints (Bennett 

et al., 2015; Bennett et al., 2008; Norton et al., 2005)  

• Given that the Authoring phase is where the designer brings order out of the 

(possible) chaos of the Conceptualization phase, and where conceptualization 

ideas crystalize in the form of an ordered sequence of activities, the tool should 

be able to represent learning activity flows, possibly by offering multiple types 

of activities so that a rich learning path can be presented; 

• The tool should offer both flexibility and structure, by allowing partial usage and 

non-systematic ways of proceeding, but also by providing guidance to those who 

need to be scaffolded (Celik & Magoulas, 2016; Masterman, 2013; Masterman 

& Manton, 2011; Winograd, 1996).   

These features have recently been integrated into the latest version of the PP, 

which we shall now illustrate. 



The PP2 is a scalable cross-browser web-based application developed in PHP, 

MySQL and Javascript.  As already mentioned, it is designed to cater for the three 

learning design phases and in this sense can be regarded as being subdivided into three 

corresponding areas: a) the Conceptualization area; b) the Authoring area; c) the 

Implementation area (allowing delivery in an LMS).  

 Hereafter, the three areas are described in order of appearance in the LD cycle. 

In the PP Conceptualization area, the designer is called on to consider foundational 

elements and to describe each one either by entering a short textual description or by 

selecting from a set of predetermined values. These elements are grounded in the LD 

literature (Bennett et al., 2008; Bennett et al., 2015; Norton et al., 2005) and comprise: 

• the target “Population” - the main characteristics of the population addressed, 

such as age and possible prerequisites like required content knowledge or skills; 

• the learning “Context” - the learning situation/environment where the 

educational intervention will be carried out, regarding type of context, 

constraints (if any), setting and time frame; 

• the “Content domain” - the general content areas to be addressed, with the 

possibility of building a mind map of those contents (see Figure 2); 

• the “Objectives and Metrics” - the main learning goals the intervention is meant 

to reach, plus the criteria for monitoring and evaluation; 

• the “Tools” - the tools and the features to be used during enactment with 

learners. 

 

2 To access one instance of the PP (developed within the i-Treasures project), you can go here: 
http://i-treasures.itd.cnr.it/ 



 

Figure 1. The PP Conceptualization area – mind map. 

 

One of the most distinctive features of the PP lies in the possibility to engage in 

conceptualization using textual representation or graphically, using a mind map (see 

Figure 1). The designer can also jump from one representation to the other and there are 

no mandatory fields, nor predetermined order that needs to be followed. So while the 

tool proposes design aspects that are potentially useful for less experienced designers to 

consider and different ways to express these, it does not force users to include these in 

their design. Partial, non-sequential and fuzzy use of all the fields in the PP is always 

possible, and this is especially important in Conceptualisation, the most creative phase 

of the LD process.  



In principle, the LD process could begin and conclude with the 

Conceptualization phase, whereby the designer engages in LD simply to clarify and 

express her ideas and intentions.  

But the Authoring phase, which includes specification of activity flows and any 

related tools/resources, is usually worth undertaking as well, especially when the 

designer wants to share her design with others and/or is considering delivering it in a 

digital learning environment. Figure 2 shows the expanded Authoring area in the PP, 

with an interactive graphic representation of the activity sequence on the left and, in the 

middle, the activity description, which unfolds when clicking on the corresponding 

activity in the left-hand graphic. 

Designers using the PP can define each of the activities in their plan by inputting 

a short textual description under four proposed headings: Objectives (the learning 

objectives of that specific activity); Orchestration (the foreseen characteristics of the 

setting and any instructions for students); Tools and Resources (educational tools and 

resources learners are to use during the enactment phase, with the possibility to link or 

upload digital assets); Evaluation Criteria (criteria for evaluating the effectiveness of the 

activity). 



 

Figure 2. The PP Authoring area.  

 

The tool allows the designer to define activities as either mandatory or optional, 

and these have a different graphic representation in the flow diagram. The activity flow 

can be sequential, random and can include multiple pathways. This allows a certain 

degree of personalization, i.e. the designer can propose different activities to different 

learners (or groups of learners) pursuing the same set of objectives. More specifically, 

the following options are possible: single activity (square symbol if mandatory, 

diamond if optional); ordered sequence of activities; non-ordered sequence of activities 

(cloud symbol); path branching; group branching (Fig. 3).  



 

Figure 3. Examples of PP activity flow diagrams (with different branching options). 

 

Again here, it is important to underline that there are no mandatory steps the 

designer has to follow; she is free to jump from one design field to another, and even to 

jump between any part of the Conceptualization area to any part of the Authoring area. 

At the same time, however, the way the PP is structured and presented constitutes a 

form of basic scaffolding that less experienced designers may find helpful when seeking 

to come to grips with LD.  

Once the Conceptualization and the Authoring phases are completed, the 

designer can move on to the Implementation phase, if so desired; this is activated by 

clicking the “Send to the LMS” button. Implementation of the plan into a format 

suitable for delivery is performed by a special application called Glue!-PS (Group 

Learning Unified Environment – Pedagogical Scripting) (Prieto et al., 2013a), which is 

integrated into the PP.  

Glue!PS automatically configures the technological platform to be used for 

enactment of the learning design (e.g., an LMS such as Moodle) according to the 



teacher instructions expressed in the previously authored, computer-interpretable 

design. Designers can use the Glue!-PS Graphical User Interface (GUI - see Figure 4, 

center) to: 1) assign students to the different groups envisioned in the authored design; 

and, 2) specify which ICT tools (offered by the LMS) students are to use during 

enactment in the different activities. Finally, Glue!-PS automatically sets up and 

configures the target LMS in accordance with the specifications of the implemented 

learning design (Fig. 4, right).  

 

Figure 4. The passage from the PP, through Glue!-PS, to Moodle. 

 

From a technical point of view, in order to allow migration from the PP to the 

LMS when the design is ready, Glue!-PS translates the PP computer-interpretable 

internal representation of the design into what is called a “Lingua Franca” (Prieto et al., 

2011), i.e. an intermediate LD representation capable of translating designs created with 

different authoring tools into courses etc. run in different LMS. 



Context and method of the PP evaluation study  

After the most recent phase of development of the PP, we carried out a study to evaluate 

the solutions that had been adopted and to explore teachers’ reactions to the offered 

functionalities. The context and method used in the evaluation are described below. 

Context  

The study was conducted in Autumn 2016 as part of two Continuing Professional 

Development events held in Italy, one in Genoa and the other in Pescara. A total of 39 

primary and secondary teachers took part, 25 in Pescara and 14 in Genoa. Given that the 

two events were similar as far as objectives and proposed activities, and involved very 

similar target populations, they are treated here as one and the same experience and the 

combined results are reported as a whole.  

The aim of these two-day training events was to introduce teachers to the 

Learning Design field, to illustrate the variety of available methods and tools, and to 

allow them to familiarise with the Pedagogical Planner. Informative sessions alternated 

with practical design activities in which teachers were asked to collaboratively 

conceptualize, author and implement designs. The main learning strategy adopted for 

the training path was peer-based discussion, negotiation and production, through which 

teachers re-examined both their past and current practice. 

All the participants were quite experienced teachers with some experience using 

digital technology in class. Despite this, they all defined themselves as ‘novices’ in the 

field of Learning Design and declared they had never been introduced to any digital LD 

tool before.  

Method 

In order to evaluate the PP functionalities, the authors decided to use the notion of 



“acceptance”, as defined in the Technology Acceptance Model (TAM). The reasons for 

adopting this particular model, rather than alternative instruments, were twofold: its 

wide-scale adoption in the educational technology field for predicting user acceptance 

of new technologies; and also because it seemed to fit well with the purposes of this 

study and had already been successfully used by the authors in similar contexts.   

According to this model, the two main indicators that can predict acceptance of 

a technology are perceived ease of use and perceived usefulness (Davis, 1989). As 

further explained in the following, in addition to these indicators, the authors also 

decided to consider actual usage of the tool functionalities by teachers, as this could 

help better understand and possibly interpret teachers’ perceptions.  

Thus, the evaluation questions were formulated as follows: 

EQ1: To what extent do teachers accept PP support for the LD main phases, 

namely Conceptualization, Authoring and Implementation? 

EQ2:  To what extent do teachers accept PP support for different LD 

representations, namely natural language, digital mind maps and activity flow 

diagrams?   

EQ3:  To what extent might teachers be prepared to adopt the PP?  

Figure 5 below illustrates how the results obtained for each evaluation question 

contribute to the research questions mentioned at the beginning of this paper. 

Specifically, the results obtained under EQ1 will provide inputs to the research question 

about how to support different LD phases and the corresponding needs (RQ1). EQ2 

results will further discussion about the suitability of different representation forms 

(RQ2). Lastly, these results together with those obtained for EQ3 will spur discussion 

on the extent to which digital LD tools should be structured or flexible (RQ3).  

 



 

Figure 5. Research questions, evaluation questions and indicators. 

 

A questionnaire was administered at the end of each training event to gather data 

on teachers’ profiles and their perceptions about the ease of use and usefulness of the 

various functionalities of the Pedagogical Planner. The questionnaire included a set of 

closed questions to which participants were required to respond with a rating based on a 

Likert-type scale (from 1=low to 5= high). In each case, respondents were offered the 

opportunity, if they wished, to write comments in open text fields, explaining and 

justifying their quantitative answers with more qualitative information about positive or 

negative aspects of the PP.  

Moreover, system tracking data and direct observation of teachers provided 

input on the actual use of system functionalities, as measured by the indicators of 



‘actual usage’ in Fig. 5. We also analysed the 25 designs, which were collaboratively 

produced by the teachers attending the training events reported here. 

Data analysis and main results 

In this section, data concerning the three evaluation questions are presented. 

EQ1: To what extent do teachers accept PP support for the LD main phases, 

namely Conceptualization, Authoring and Implementation? 

Table 1 provides an overview of the main results obtained about perceived ease 

of use and usefulness of the PP’s main functionalities with Quartile 1, median and 

Quartile 4 given for each one. The median test was applied to establish whether 

teachers’ evaluations diverged significantly from three in the five-point scale. 

 
Q1 Median Q4 Exact Sig. (2-tailed) 

Conceptualization – ease of use 3 4 4 .000 * 

Conceptualization – usefulness 3 4 4 .019 * 

Authoring - ease of use 3 4 4 .000 * 

Authoring – usefulness 3 3 4 .015 * 

Implementation - ease of use 2 3 4 1.000 

Implementation – usefulness 3 3 4 .093 

Table 1. Perceived ease of use and usefulness of the main PP functionalities. 

 

As far as Conceptualization is concerned, outcomes for both ease of use (Q1 = 3, 

Median = 4, Q4 = 4) and usefulness (Q1 = 3, Median = 4, Q4 = 4) are > 3 with a 

significant p (Exact p < .001 and =.019, respectively). A similar result was obtained for 

the Authoring functionality, with ease of use (Q1 = 3, Median = 4, Q4 = 4; p<.001) and 

usefulness (Q1 = 3, Median = 3, Q4 = 4; p=.015), both significantly > 3. While 

outcomes for Implementation are encouraging, they are not statistically significant 

either for ease of use or for usefulness. 



Analysis of the actual usage of the various functionalities for Conceptualization 

revealed that in all but three of the produced designs teachers made extensive use of the 

Population and Context fields; they gave detailed descriptions of their prospective 

target, together with prerequisites for students, as well as the expected context of 

delivery, including information about the setting and equipment necessary for carrying 

out the intended activities. This confirms findings in other studies (Bennett et al., 2015; 

Masterman & Mason, 2011) about the way teachers typically start conceiving a new 

design.  

We also observed that 17 designs out of the 25 included a map representing the 

contents, which was often a focus for discussion within the groups; in a couple of cases, 

the map was instead used to represent learning objectives.  In 13 designs, teachers 

defined the objectives of the overall design, and all the designs include indications 

about the prospective metrics to be used for student assessment. Fourteen designs also 

contained indications about the tools that should be used during the delivery.  

As far as the Authoring functionalities are concerned, 15 designs included a 

representation of activity flow; these designs contained an average of 5.6 activities each. 

Teachers used the group branching option extensively (in 7 designs activities are 

structured around three groups of students, while in 4 designs students are divided into 

two sub-groups). The remaining designs (4) are composed of ordered sequences of 

activities.  

Within the single activities, usage of the fields was quite scattered; the teachers 

preferred to focus on the structure of the activity flow, rather than on description of the 

single nodes. This may have been the result of time constraints imposed by the training 

events, which probably didn't allow them to go into the single activities in any detail. 



Implementation was the least used functionality, with only three designs being 

implemented in Moodle. Once again, time constraints were probably responsible. In any 

case, observation of the groups revealed that teachers perceived this stage as the most 

‘delicate’ and ‘technological’, so most of them preferred to leave this passage for their 

more technical-minded colleagues in the group to deal with, rather than trying to do it 

themselves.  

One last interesting behaviour that was observed regarded teachers’ skipping 

from one field to another within the same phase, rather than jumping from one phase to 

another. In particular, in the Conceptualization area, teachers used the mind map to 

trigger group discussion and then jumped to the text fields to fill them in, then came 

back to the map and then back to the text fields, and so on and so forth. The same 

happened within the Authoring area: while discussing the contents of one activity, the 

teachers jumped to the graphical representation of the activity flow, modified it and then 

came back to the single activities.  

EQ2: To what extent do teachers accept PP support for different LD 

representations, namely natural language, digital mind maps and activity flow diagrams? 

As explained, we also gauged user perceptions of the different representation 

modes the PP makes use of. The main results are reported below in Table 2. 

 
Q1 Median Q4 Exact Sig. (2-tailed) 

Natural language - ease of use 3 4 5 .004 * 

Natural language - usefulness 3 3 5 .004 * 

Digital mind map - ease of use 3 4 5 .000 * 

Digital mind map - usefulness 3 4 5 .000 * 

Activity flow diagrams - ease of use 3 4 4 .000 * 

Activity flow diagrams – usefulness 3 4 4 .004 * 

Table 2. Perceived ease of use and usefulness of the main PP representations. 



 

As far as natural language descriptions are concerned, both ease of use (Q1 = 3, 

Median = 4, Q4 = 5) and usefulness (Q1 = 3, Median = 3 , Q4 = 5) were rated 

significantly higher than 3 (Exact p = .004 in both cases). The same applies to mind 

maps, with rates for ease of use and usefulness (Q1 = 3, Median = 4, Q4 = 5; p<.001) 

significantly higher than 3. The response for activity flow diagrams was similarly 

positive: ease of use was rated as significantly higher than 3 (Q1 = 3, Median = 4, Q4 = 

4; p<.001), as was usefulness (Q1 = 3, Median = 4, Q4 = 4; p=.004). 

Data on usage of the representations have already been reported for EQ1 above 

and are not repeated here.  

EQ3: To what extent might teachers be prepared to adopt the PP? 

In addition to these data, teachers were also asked to give a rating about how 

useful they considered the PP to be as a whole, and also about its potential usefulness 

for colleagues. As Table 3 below shows, while the median rates for these questions are 

encouraging (both Q1 = 3, Median = 3, Q4 = 4), only the Exact p concerning usefulness 

of the PP as a personal tool is statistically significant (p=.035). 

 
Q1 Median Q4 Exact Sig. (2-tailed) 

PP as personal tool– usefulness 3 3 4 .035 * 

PP as a tool for others– usefulness 3 3 4 .405 

Table 3. Perceived usefulness of the PP as a personal LD tool and as a tool for 

colleagues. 

 

Respondents also had the opportunity to explain their quantitative answers by 

responding to open questions. These were analysed for occurrences of positive and 

negative terms, as shown in Table 4 below.  

 



Positive aspects Number of occurrences 

Useful 10 

Complete 7 

Clear 7 

Intuitive 6 

Flexible 4 

Negative aspects Number of occurrences 

Graphical aspects to be improved 13 

Help in Italian needed  6 

Bridge through Glue!-PS to be simplified 5 

Menu of the activity flow to be simplified 4 

Table 4. Occurrences of positive and negative terms in open responses regarding the PP. 

 

Analysis of the open answers confirms “usefulness” as the main perceived 

advantage brought by the PP. In the following, we report some of the responses 

regarding PP usefulness: 

“[The PP] lends homogeneity to the design and constitutes a first check of the 

validity of the design idea”.  

 

“It is useful, because it allows you to proceed in a less rough and episodic way”. 

 

“I think the system could also help to make the design clear to students”. 

 

“The Authoring phase is represented in a really effective way, as it helps 

rationalise things and it meets teachers’ needs”.   

Regarding the aspects identified as needing further improvement, the graphical 

appearance of the PP is judged to be old-fashioned and not very appealing. The issue of 

Italian language support arose because during the first of the two events, it was 

unfortunately not possible to provide the Help in the teachers’ native language; this 



obviously caused some problems but was fixed in time for the second event. Moreover, 

according to our respondents, the bridge with Glue!-PS needs to be simplified 

(Implementation phase), as does the menu to access the activity flow options in the 

Authoring phase.   

Discussion 

This paper illustrates the Pedagogical Planner (PP) in its present version, which is the 

result of a long-term iterative design process carried out across different contexts (Earp 

et al., 2013). 

In the following, we examine the main results obtained from the evaluation 

round and make suggestions for the research questions outlined at the beginning of the 

paper.   

RQ1: How should the different LD phases (characterized by different needs) be 

supported?  

Following the indications provided by Bennett et al. (2015), through the 

evaluation of the PP, we have tried to provide answers regarding the forms of support 

teachers find most acceptable and best fit their needs in the various phases of the design 

process. To do so we have sought to ground the development of the tool on teachers’ 

actual practice, as recommended by Masterman & Manton (2011) and by Oliver (2006); 

the evaluation round reported here is central to that effort.   

As a result of this, the functionalities currently provided by the PP resonate with 

teachers’ established LD practices, as advocated also by Celik & Magoulas (2016). 

Accordingly, the Conceptualization functionality of the PP allows teachers to focus on 

students’ characteristics, which is what they usually do. Moreover, the definition of 

expected learning outcomes is also supported, and these can be mapped thanks to an ad 

hoc graphical representation, which is what Bennett et al. (2015) suggest on the basis of 



their own observations of teachers. The definition of the contextual constraints is also 

allowed, as suggested by Masterman (2013). Thus conceived, the Conceptualization 

area of the PP has gained the appreciation of teachers, and the extensive use they made 

of the provided functionalities confirms these are important forms of support in this 

creative step of the design process. At the same time, we have seen that each group of 

teachers followed its own particular way of proceeding; for example, some started from 

definition of the target population, while others preferred to begin from expected 

learning outcomes. This possibility to choose from where to start the conceptualization 

process, coupled with partial usage of fields, is thus a desirable affordance for LD tools.  

As far as the Authoring functionalities are concerned, it seems that graphical 

representation of activity structure is a valuable feature. By contrast, textual description 

about each node (activity) in the flow has been less used in our context. This feature 

might be designated as mandatory only in cases where sharing is the main purpose, 

remaining an option where the purpose of the design process is more maieutic, i.e. for 

self-reflection.   

The Implementation functionality was less extensively explored in our field 

experiences and the data collected do not allow us to make strong indications about how 

exactly to support this phase. Certainly, the higher level of technical expertise required 

at this stage of the process may be somewhat intimidating for teachers, so it would be 

useful to study more in depth how to simplify this step from a technical point of view.  

Another inference that we can derive from the present study is the importance of 

allowing teachers to follow their own way of proceeding, such as skipping from one 

field to another (especially within a single design phase) without the restriction of 

mandatory fields or pre-determined steps. Teachers demonstrated that they appreciate 



this degree of flexibility in the PP, especially as far as the Conceptualization and the 

Authoring phases are concerned.  

RQ2: What kind of representations best fit teachers’ needs in the various stages 

of the learning design process? 

Following what is suggested by Pozzi et al. (2016), the PP allows multiple forms 

of representation and supports integrated use of the various forms within single design 

stages, but also across the three main stages. This seems to be the right way to go, as 

this approach allows teachers to make the most of each representation, without being 

forced to use representations that do not meet their needs.  

Moreover, Mor et al. (2015) recommend adopting representation forms that are 

familiar to teachers, as well as  possibly integrating graphical and textual 

representations, and making them machine readable. This is exactly what the PP does:  

both the mind maps and the activity flow diagrams in the Conceptualization and 

Authoring phases can be integrated with textual information, although this is never 

mandatory. Moreover, only when the designer wants to close the circle and proceed 

with the Implementation phase does she need to provide further information (this time 

mandatory). This is done through the Glue!-PS application, which makes the design 

machine readable and automatically configures an LMS for delivery.  

Regarding the mind mapping function, it’s worth stressing the fact that this was 

one of the recommendations made by Masterman and Manton (2011) as it is very 

familiar to the teacher population. To the best of our knowledge, the PP is the only LD 

tool currently providing this kind of representation. Therefore, instead of providing 

original but ‘proprietary’ forms of representation, we think it is advisable to use mind 

maps, or similar, to support creativity and discussion within groups of teachers during 

the Conceptualization phase.  



RQ3: To what extent should LD tools provide ‘structured’ or ‘flexible’ support 

(‘structured’ in terms of being able to provide guidance through the design process; 

‘flexible’ in terms of being able to support a multiplicity of routes, styles and purposes 

through the design process)?   

Masterman and Manton (2011) point out the need for LD tools to support both 

flexibility and guidance. In the same vein, Masterman et al. (2013) suggest LD tools 

should reflect different design approaches, being able for example to accommodate 

systematic ways of proceeding as well as more creative approaches, and supporting 

graphical representation along with more textually-oriented approaches, etc.  

The results obtained from the PP evaluation confirm these indications and 

provide additional suggestions: by allowing partial usage of the fields, the tool can be 

used both to reflect teacher’s natural way of thinking and behaving, or even as a way to 

trigger a completely different approach (for example to foster a smoother and more 

organic design experience for novice teachers or for teachers who usually design in a 

rough fashion, or to foster greater creativity in the case of teachers who tend to  design 

in a regimented way). Our evaluation of the PP also seems to suggest that not only is 

partial usage an important feature for an LD tool, but also non-sequential and fuzzy use 

of the fields and areas, together with the possibility to change ‘direction’ at any 

moment, to jump from one part to another and to come back to previous phases; in other 

words, freedom and flexibility, without imposing predetermined ways of doing things. 

Moreover, teachers need to be free to choose to use all the fields and give all the 

details, in case they are using the LD tool with sharing purposes, or they might want to 

provide less textual information and exploit the graphical representations only, in case 

they are using the tool with maieutic purposes (Olimpo et al., 2008). Besides, where the 

final aim includes delivery, teachers need to provide the finest grain of detail and 



structure, in such a way as to allow the (semi-)automatic configuration of the LMS for 

students.   

At this point, we should also point out that the PP is pedagogically neutral as an 

LD tool, i.e. it does not embed any specific teaching/learning theory. This is a strategy 

recommended by Masterman and Manton (2011) as a way of ensuring transferability 

across different contexts of use, disciplines, perspective target populations, etc.  

The PP further enhances transferability through the bridging with Glue!-PS, 

which allows integration with any LMS and hence applicability in a wide range of 

educational settings.  

Conclusions  

In this paper, we have used the evaluation of a specific LD tool as a proof of concept to 

validate suggestions and hypotheses made in recent years by a number of LD 

researchers regarding effective ways to support the LD process with digital technology.  

In this respect we have we have provided concrete evidence regarding: 1)  the 

way an LD tool can support the three main stages of the design process; 2) the way 

designs can be represented effectively; and  - ultimately - 3) the extent to which digital 

LD tools should be structured or flexible. 

One aspect that has not yet been sufficiently studied is adoption and use of the 

tool by teachers’ over time. The data we have collected and discussed so far are limited 

in that they were gathered within isolated training events, with no possibility of getting 

back to participants to check whether and to what extent their design practice has 

actually changed in the medium and long term. Moreover, we have never had the 

possibility of studying whether and to what extent such training events have a knock-on 

effect, i.e. whether participants’ pass on the acquired knowledge to their colleagues and 

whether, as a result, there is any diffusion effect of the LD innovation beyond the 



restricted circle of the teachers participating in the event. The authors believe these are 

directions of particular significance for the future of learning design both as a research 

field and as a vehicle for educational innovation, and as such we intend to explore them 

in the coming years.  

References 

Asensio-Pérez, J. I., Dimitriadis, Y., Pozzi, F., Hernández-Leo, D. Prieto, L. P., 

Persico, D., & Villagra-Sobrino, S. L. (2017). Towards teaching as design: Exploring 

the interplay between full-lifecycle learning design tooling and Teacher Professional 

Development. Computers & Education, 114, 92-116. 

Asensio-Pérez, J. I., Dimitriadis, Y., Hernández-Leo, D. & Pozzi, F. (2015). 

Teacher Continuous Professional Development and full lifecycle Learning Design: first 

reflections. In M. Garreta-Domingo, P. Sloep, S. Stoyanov, D. Hernández-Leo & Y. 

Mor (eds.), Proceedings of the workshop “Design for Learning in Practice”, EC-TEL, 

Toledo, Spain, Sept. 18, 2015. 

Beetham, H. (2008). Review of the Design for Learning programme phase 2, 

JISC Design for Learning programme report. Available online at 

http://www.jisc.ac.uk/whatwedo/programmes/elearningpedagogy/designlearn.aspx 

Bennett, S., Agostinho, S., Lockyer, L., Kosta, L., Jones, J., & Harper, B. 

(2008). Understanding university teachers' approaches to design. In Proceedings of 

World Conference on Educational Multimedia, Hypermedia and Telecommunications 

2008 (pp. 3631-3637). Vienna, Austria AACE. 

Bennett, S., Agostinho, S., & Lockyer, L. (2015). Technology tools to support 

learning design: Implications derived from an investigation of university teachers' 

design practices. Computers & Education, 81, 211-220. 



Berggren, A., Burgos, D., Fontana, J. M., Hinkelman, D., Hung, V., Hursh, A., 

& Tielemans, G. (2005). Practical and pedagogical issues for teacher adoption of IMS 

Learning Design standards in Moodle LMS. Journal of Interactive Media in Education, 

2005(1), p.Art. 3. DOI: http://doi.org/10.5334/2005-2. 

Bottino, R.M., Ott, M. & Tavella, M. (2011). Scaffolding Pedagogical Planning 

and the design of learning activities: an online system. International Journal of 

Knowledge Society Research, 2(1), 84-97. IGI Global. DOI: 10.4018/jksr.2011010107. 

Celik, D., & Magoulas, G. (2016). Teachers’ perspectives on design for learning 

using computer based information systems: A systematic literature review. In 

Conference Proceedings – UKAIS; University of Oxford. 

Chacón-Pérez, J., Hernández-Leo, D., Mor, Y., & Asensio-Pérez, J. I. (2015). 

User-centered design: supporting learning designs’ versioning in a community platform. 

In B. Gros, Kinshuk, Maina M. (Eds.), The architecture of ubiquitous learning: learning 

designs for emerging pedagogies, 153-170, Springer. 

Conole, G. (2012). Designing for learning in an Open World, New York: 

Springer. DOI: 10/1007/978-1-4419-8517-0 

Earp, J., Ott, M., & Pozzi, F. (2013). Facilitating educators' knowledge transfer 

with Information Systems for sharing practices. Computers in Human Behaviour, 29, 

445–455. DOI: 10.1016/j.chb.2012.05.009 

Dalziel, J. (2003). Implementing Learning Design: The Learning Activity 

Management System (LAMS). In G. Crisp, D. Thiele, I. Scholten, S. Barker and J. 

Baron (eds.), Interact, Integrate, Impact: Proceedings of the 20th Annual Conference of 

the Australasian Society for Computers in Learning in Tertiary Education. Adelaide, 7-

10 December 2003. Available online at 

http://ascilite.org.au/conferences/adelaide03/docs/pdf/593.pdf 



Dalziel, J., Conole, G., Wills, S., Walker, S., Bennett, S. Dobozy, E., Cameron, 

L., Badilescu-Buga, E. & Bower, M. (2013). The Larnaca Declaration on Learning 

Design – 2013. Available online at www.larnacadeclaration.org 

Davis, F. D. (1989). Perceived Usefulness, Perceived Ease of Use, and User 

Acceptance of Information Technology. MIS Quarterly, 13(3), 319–339. 

doi:10.2307/249008 

De Liddo, A., Buckingham Shum, S., Derntl, M., Neumann, S., & Oberhuemer, 

P. (2011). Community Support for Authoring, Sharing, and Reusing Instructional 

Models: The Open Graphical Learning Modeller (OpenGLM)’. In Proceedings of 10th 

IEEE International Conference on Advanced Learning Technologies, ICALT 2011 

(pp.431-435). Los Alamitos, CA: IEEE Computer society. 

Griffiths, D., Goddard, T., & Wang, M. (2011). Why has IMS LD not led to the 

advances which were hoped for? In Papers presented at the “Art and Science of 

Learning Design” International Workshop. London, UK. Available online at 

http://cloudworks.ac.uk/cloud/view/5818. 

Hernández-Leo, D., Asensio-Pérez, J. I., Derntl, M., Prieto, L. P., & Chacón, J. 

(2014). ILDE: community environment for conceptualizing, authoring and deploying 

learning activities. In Proceedings of the 9th European Conference on Technology 

Enhanced Learning, EC-TEL 2014, 490-493. 

Hernández-Leo, D., Romeo, L., Carralero, M. A., Chacón, J., Carrió, M., 

Moreno, P., & Blat, J. (2011). LdShake: Learning design solutions sharing and co-

edition. Computers & Education, 57(4), 2249-2260. 

Hernández-Leo, D., Villasclaras-Fernández, E. D., Asensio-Pérez, Jorrín-

Abellán,I. M. , Dimitriadis, Y., Ruiz-Réquies, I., & Rubia-Avi, B. (2006). Collage, a 



collaborative learning design editor based on patterns. Educational Technology & 

Society, 9, 58–71. 

IMS Global Learning Consortium (2003). IMS Learning Design v1.0 final 

specification. Available online at http://www.imsglobal.org/ learningdesign/ 

Katsamani, Μ., & Retalis, S., (2012). Designing a Moodle course with the 

CADMOS learning design tool, Educational Media International, 49(4), 317-331. 

Masterman, L. (2013). The challenge of teachers’ design practice. In H. 

Beetham & R. Sharpe (eds.), Rethinking Pedagogy for the Digital Age, 2nd edn, 

Routledge, London, pp. 6477. 

Masterman, E., & Manton, M. (2011). Teachers’ perspectives on digital tools for 

pedagogic planning and design. Technology, Pedagogy and Education, 20, 227–246. 

Masterman, E., Walker, S., & Bower, M. (2013). Computational support for 

teachers’ design thinking: its feasibility and acceptability to practitioners and 

institutions. Educational Media International, 50, 12–23. 

Mor, Y., & Craft, B. (2012). Learning design: reflections upon the current 

landscape. Research in Learning Technology – Supplement ALT-C 2012 Conference 

Proceedings, 20:19196, pp. 85-94. 

Mor, Y., Craft, B., & Hernández-Leo, D. (2013). Editorial: The art and science 

of learning design. Research in Learning Technology Supplement 2013, 21: 20224. 

DOI: 10.3402/rlt.v21i0.20224.  

Mor, Y, Craft, B. & Maina, M. (2015). Introduction – Learning Design. 

Definitions, Current Issues and Grand Challenges. In M. Maina, B. Craft, & Y. Mor 

(eds.), The Art & Science of Learning Design (pp. ix- xxvi). Rotterdam: Sense 

Publishers. 



Mor, Y., & Mogilevsky, O. (2013). The learning design studio: collaborative 

design inquiry as teachers’ professional development. Research in Learning 

Technology, 21:22054. 

Muñoz-Cristóbal, J. A., Prieto, L. P., Asensio-Pérez, J. I., Jorrín-Abellán, I. M., 

& Dimitriadis, Y. (2012). Lost in translation from abstract learning design to ICT 

implementation: a study using Moodle for CSCL. In Proceedings of the European 

Conference on Technology-Enhanced Learning (EC-TEL’12) (pp. 264-277). Springer 

Berlin Heidelberg. 

Neumann, S., Klebl, L., Griffiths, D., Hernández-Leo, D., de la Fuente-Valentın, 

L., Hummel, H., Brouns, F., Derntl, M., & Oberhuemer, P. (2010). Report of the results 

of an IMS Learning Design expert workshop. International Journal of Emerging 

Technologies in Learning, 5, 58–72. Available online at http://goo.gl/rN18H3 

Norton, L., Richardson, T.E., Hartley, J. Newstead, S. & Mayes, J. (2005). 

Teachers’ beliefs and intentions concerning teaching in higher education. Higher 

Education, 50(4), 537-571. DOI: 10.1007/s10734-004-6363-z 

Oliver, M. (2006). New pedagogies for e-learning?. ALT-J, 14: 133–134. 

DOI:10.1080/09687760600668453 

Pérez-Sanagustín, M., Santos, P., Hernández-Leo, D. & Blat, J. (2012). 

4SPPIces: A case study of factors in a scripted collaborative-learning blended course 

across spatial locations. International Journal of Computer-Supported Collaborative 

Learning, 7(3), 443-465. DOI: 10.1007/s11412-011-9139-3 

Persico, D. & Pozzi, F. (2015), Informing learning design with learning 

analytics to improve teacher inquiry. British Journal of Educational Technology, 46: 

230–248. DOI: 10.1111/bjet.12207 



Persico, D., Pozzi, F., Anastopoulou, S., Conole, G., Craft, B., Dimitriadis, Y., 

Hernández-Leo, D., Kali, Y., Mor, Y., Pérez-Sanagustín, M., & Walmsley, H. (2013). 

Learning design Rashomon I - Supporting the design of one lesson through different 

approaches. Research in Learning Technology Supplement 2013, 21: 20224. DOI: 

10.3402/rlt.v21i0.20224 

Pozzi, F., Asensio-Pérez, J. I., & Persico, D. (2016). The case for multiple 

representations in the learning design lifecycle. In B. Gros, Kinshuk, Maina M. (eds.), 

The architecture of ubiquitous learning: learning designs for emerging pedagogies, 171-

196, Springer. 

Pozzi, F., Ceregini, A., Dagnino, F., Ott, M., & Tavella, M. (2015). Supporting 

the “whole learning design life-cycle” through the Pedagogical Planner. In D4Learning 

Conference Proceedings, Aalborg, 17-20 November 2015. 

Pozzi, F., & Persico, D. (2013). Sustaining learning design and pedagogical 

planning in CSCL. Research in Learning Technology Supplement 2013, 21: 20224. 

DOI:10.3402/rlt.v21i0.17585. 

Prieto, L., Asensio-Pérez, J., Dimitriadis, Y., Gómez-Sánchez, E., & Muñoz-

Cristóbal, J. (2011). GLUE!-PS: A multi-language architecture and data model to 

deploy tel designs to multiple learning environments. In K. Carlos, G. Denis, G. Raquel 

Crespo, W. Fridolin, & W. Martin (eds.), Towards ubiquitous learning (pp. 285–298). 

Berlin: Springer. 

Prieto, L. P., Asensio-Pérez, J. I., Muñoz-Cristóbal, J. A., Dimitriadis, Y. A., 

Jorrín-Abellán, I. M., & Gómez-Sánchez, E. (2013a). Enabling teachers to deploy 

CSCL designs across distributed learning environments. IEEE Transactions on Learning 

Technologies, 6(4), 324-336. 



Prieto, L. P., Dimitriadis, Y., Craft, B., Derntl, M., Émin, V., Katsamani, M., 

Laurillard, D., Masterman, E., Retalis, S. & Villasclaras, E. (2013b). Learning Design 

Rashomon II - Exploring one lesson through multiple tools. Research in Learning 

Technologies Supplement 2013, 21: 20057. DOI: 10.3402/rlt.v21i0.20057 

Prieto, L. P., Tchounikine, P., Asensio-Pérez, J., Sobreira, P., & Dimitriadis, Y., 

(2014). Exploring teachers’ perceptions on different CSCL script editing tools. 

Computers & Education, 78, 383–396. 

Ronen, M., Kohen-Vacs, D. & Raz-Fogel, N. (2006). Structuring, Sharing and 

Reusing Asynchronous Collaborative Pedagogy. In Proceedings of International 

Conference of the Learning Sciences, ICLS 2006, Indiana University, Bloomington IN. 

Sobreira, P., & Tchounikine, P. (2012). A model for flexibly editing CSCL 

scripts. International Journal of Computer-Supported Collaborative Learning, 7, 1–26. 

Villasclaras-Fernández, E., Hernández-Leo, D., Asensio-Pérez, J. I., & 

Dimitriadis, Y. (2013). Web Collage: an implementation of support for assessment 

design in CSCL macro-scripts. Computers & Education, 67, 79-97. DOI: 

10.1016/j.compedu.2013.03.002 

Winograd, T. (1996). Bringing design to software. New York, NY: ACM Press.  

 


