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Abstract 
 
In the knowledge society teachers are dealing with new scenarios for teaching and 

learning. Learning may happen in different contexts, from formal education 

(school, university) to non-formal and informal learning situations. In this context 
of increasing complexity, in which digital technologies may enhance the learning 

experience, teachers are called to become designers for learning in order to fruit-

fully integrate them in the teaching and learning process. 
Researchers in the field of Technology Enhanced Learning have devoted their 

attention to supporting teachers in this complex process of developing and devis-

ing educational interventions supported by technological tools and reflecting on 

them, this research area is called Learning Design. This effort resulted in the de-
velopment of frameworks, methods and tools which allow teachers to produce 

artefacts (designs) able to support teachers in the process of designing for learn-

ing. 
Nevertheless, the impact of these research results seems to remain limited on the 

actual teaching practice and this is still a gap in the field. 

This thesis work aims to understand how the adoption of Learning Design meth-

ods and tools can be supported. To pursue this goal, two research objectives were 
identified; the first was to understand the factors behind the limited adoption of 

Learning Design methods and tools by teachers, the second was to identify ac-

tions/solutions to be taken to support the adoption of Learning Design methods 
and tools. Given the complexity of the phenomenon studied, an articulated re-

search design was conceived grounding on a mixed methods research approach. 

The design included a systematic literature review, a Delphi study, and a case 
study.  

To reach the first objective, data were firstly collected through the systematic 

literature review that allowed me to identify categories of factors affecting adop-

tion: teachers’ needs for methods and tools for Learning Design and barriers to 
adoption. Afterwards, these categories of factors were deepened through the Del-

phi study, in which experts were asked to rank the categories of factors and rate 

the importance of the single factors. Moreover, experts were required to propose 
further needs and barriers to be included. Then, the same factors were studied in 

the context of a case study carried out in a secondary school and involving prac-

tising teachers. The result of this complex process was a list of teacher’s needs 

and barriers affecting the adoption of Learning Design methods and tools. While 
the identified needs are often related to the characteristics of the specific methods 

and tools (such as flexibility, easiness of use or coherence with the teacher’s de-

sign thinking), most of the barriers are ‘tool-independent’ and are often related to 
the context where teachers operate (such as the support of the institution, or the 
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issue of time/workload). Barriers resulted to be less explored in existing research 

studies and to deserve more attention. 
The second objective, namely the identification and testing of possible ac-

tions/solutions to support adoption, was pursued in the context of the Delphi 

study and - again - within the case study. In the Delphi study experts were invited 
to propose solutions tackling the needs and barriers discussed. The case study was 

designed as a sequence of two iterations, following the Design-Based research 

approach. In the first iteration, a set of solutions were conceived to address some 

of the needs and barriers resulting from the systematic literature review and were 
then tested. In the second iteration other needs and barriers were addressed, which 

derived from the systematic review and were considered relevant after the first 

iteration. Specific solutions were implemented following the suggestions of the 
experts collected through the Delphi study.  

The proposed solutions, addressing method and tool-related issues, as well as the 

‘tool-independent’ ones, failed to support adoption in the context of the study. 

This outcome allowed me to reflect on the role of those factors more related to 
context and individuals. These factors should be addressed, especially when adop-

tion is pursued at the institutional level. 

The results of this thesis are suggestive of future research goals with regard to 
both the specific approach taken (the analysis of needs and barriers) and more 

generally for the field of Learning Design. Research on adoption should gain 

relevance in the field and teachers' needs and barriers to adoption might become 
targets of this research. 

 

Keywords: 
Learning Design, Technology Enhanced Learning, Teacher as Designer, Mixed 

Methods, Systematic Literature Review, Delphi Study, Case Study. 
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Resumen 
 
En la sociedad del conocimiento, los profesores se enfrentan a nuevos escenarios 

de enseñanza y aprendizaje donde la tecnología está cada vez más presente. El 

aprendizaje puede tener lugar en diferentes contextos, desde la educación formal 

(escuela, universidad) hasta situaciones de aprendizaje no formal e informal. En 
este contexto de creciente complejidad, en el que las tecnologías digitales pueden 

mejorar la experiencia educativa, los profesores están llamados a convertirse en 

diseñadores del aprendizaje para integrarlas fructíferamente en la educación. 
Los investigadores en el campo del Aprendizaje Apoyado por Tecnología 

(Technology Enhanced Learning, TEL) han dedicado su atención a ayudar a los 

profesores en este complejo proceso de desarrollar e idear intervenciones 

educativas apoyadas en herramientas tecnológicas y reflexionar sobre ellas. Este 
área de investigación, denominado Diseño del Aprendizaje (Learning Design, 

LD), se ha traducido en el desarrollo de marcos, métodos y herramientas capaces 

de apoyar al profesorado en sus procesos de diseño educativo. Sin embargo, el 
impacto de los resultados de estas investigaciones parece seguir siendo limitado 

en la práctica educativa real, y esto supone una laguna importante en el campo. 

Este trabajo de tesis pretende comprender cómo se puede apoyar la adopción de 
métodos y herramientas de Diseño del Aprendizaje. Para lograrlo, se identificaron 

dos objetivos de investigación: el primero, comprender los factores que limitan la 

adopción de métodos y herramientas de Diseño del Aprendizaje por parte del 

profesorado; el segunda, identificar las acciones/soluciones que deben tomarse 
para apoyar la adopción de métodos y herramientas de Diseño del Aprendizaje. 

Dada la complejidad del fenómeno estudiado, se elaboró un diseño de 

investigación basado en un enfoque de métodos mixtos y que engloba una 
revisión sistemática de la literatura, un estudio Delphi y un estudio de casos. 

Para conseguir el primer objetivo, se comenzó con la recolección de datos a través 

de la revisión sistemática de la literatura, que permitió identificar categorías de 
factores que afectan a la adopción: las necesidades de los profesores en cuanto a 

métodos y herramientas para el Diseño del Aprendizaje y las barreras en la 

adopción. Posteriormente, se profundizó en estos factores que se convirtieron en 

mis categorías para el estudio Delphi, en el que se pidió a los expertos que 
clasificaran las categorías de factores y valoraran la importancia de cada una de 

ellas. Además, se pidió a los expertos que propusieran otras necesidades y 

barreras que debían incluirse en esta estructura de análisis. A continuación, se 
estudiaron los mismos factores en el contexto de un estudio de caso realizado en 

un centro de enseñanza secundaria y en el que participó parte del profesorado del 

centro. El resultado de este complejo proceso fue una lista de necesidades y 

barreras del profesorado que afectan a la adopción de métodos y herramientas de 
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Diseño del Aprendizaje. Mientras que las necesidades identificadas suelen estar 

relacionadas con las características de los métodos y herramientas específicos 
(como la flexibilidad, la facilidad de uso o la coherencia con el pensamiento de 

diseño del profesor), la mayoría de los obstáculos son "independientes de la 

herramienta" y suelen estar relacionados con el contexto en el que trabaja el 
profesorado (como el apoyo de la institución o la cuestión del tiempo/carga de 

trabajo). Las barreras resultaron estar menos exploradas en los estudios de 

investigación existentes y han merecido mi trabajo y atención. 

El segundo objetivo, la identificación y comprobación de posibles 
acciones/soluciones para apoyar la adopción, se analizó en el contexto del estudio 

Delphi y, de nuevo, dentro del estudio de casos. En el estudio Delphi se invitó a 

los expertos a proponer soluciones que abordaran las necesidades y barreras 
debatidas. El estudio de caso se diseñó como una secuencia de dos iteraciones, 

siguiendo el enfoque de “investigación basada en el diseño” (Design Based 

Research, DBR). En la primera iteración se elaboró un conjunto de soluciones 

para abordar algunas de las necesidades y barreras resultantes de la revisión 
sistemática de la literatura y, a continuación, se pusieron a prueba. En la segunda 

iteración se abordaron otras necesidades y barreras derivadas de la revisión 

sistemática, que se consideraron pertinentes tras la primera iteración. Y terminé 
aplicando soluciones específicas siguiendo las sugerencias de los expertos 

recogidas a través del estudio Delphi. 

Las soluciones propuestas, que abordaban cuestiones relacionadas con el método 
y la herramienta, así como las "independientes de la herramienta", no lograron 

apoyar la adopción en el contexto del estudio, pero el resultado permitió 

reflexionar sobre el papel de los factores más relacionados con el contexto y los 

individuos. Estos factores deberían tenerse en cuenta, especialmente cuando la 
adopción se persigue a nivel institucional. 

Los resultados de esta tesis son sugerentes para futuros objetivos de investigación, 

tanto en lo que respecta al enfoque específico adoptado (el análisis de necesidades 
y barreras) como, de forma más general, para el campo del Diseño del 

Aprendizaje. La investigación sobre la adopción debería ganar relevancia en este 

campo y las necesidades de los profesores y las barreras a la adopción podrían 
convertirse en objetivos de esta investigación futura. 

 

Palabras clave: 
Diseño del Aprendizaje, Aprendizaje potenciado por la tecnología, Profesor como 

diseñador, Métodos mixtos, Revisión sistemática de la literatura, Estudio Delphi, 

Estudio de casos. 
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Chapter 1 
1 Introduction 

This chapter introduces the thesis work and provides a summary of the whole 

thesis. In particular, it deals with the theoretical context in which the thesis was 
framed, the main goals and objectives addressed, the methodology adopted to 

carry out the research, and the main contributions that the thesis work intended to 

bring in the field. The thesis work deals with the adoption of Learning Design 

(LD) methods and tools, which although considered a critical issue in the Tech-
nology Enhanced Learning research field is still scarcely investigated. This re-

search tackles the Learning Design uptake by exploring the factors affecting 

adoption and the possible actions/solutions that can be taken to foster it. The work 
grounds on a mixed-methods approach that ensured the involvement of different 

actors (researchers and teachers) and the collection and analysis of different kinds 

of data (qualitative and quantitative) from different sources. The contributions 
brought in the field are the identification of both the factors and the possible ac-

tions to be taken to foster the adoption of Learning Design methods and tools.  

1.1 Introduction 

In the current knowledge society, education faces the challenge of dealing with 

the new complex nature of knowledge, which is now dynamic and distributed.  

Teachers are confronted with a technology-rich, evolving and demanding con-
text which calls for a re-definition of the role of educators that is not any more to 

“provide knowledge”, but to guide the learning process by creating the conditions 

for learners to learn and construct or co-construct their knowledge, while exploit-

ing the technologies available (Mor, Craft, & Maina, 2015; Olimpo, 2010). There-
fore, teachers are required to become “designers for learning” (Goodyear & Dimi-

triadis, 2013); the process of designing learning entails defining a number of 

variables, including tasks, physical and digital environments, forms of social or-
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ganisation (groups, communities, etc.) and distribution of work (Goodyear, 2015). 

In the field of Technology Enhanced Learning specific attention has been paid 
to the role of teachers as designers, with the aim of supporting them in the process 

of devising and describing their educational interventions so that they can take 

thorough pedagogical decisions and make a fruitful use of technologies (Good-
year, 2015; Laurillard, 2012). Moreover, researchers have been aiming to support 

teachers in reflecting on their practice and to foster the designs’ sharing, adapta-

tion and reusing (Laurillard et al., 2013). Research carried out on Learning De-

sign aims, indeed, to reach these goals. According to Dalziel et al. (2016) the field 
of Learning Design “seeks to develop a descriptive framework for teaching and 

learning activities (“educational notation”), and to explore how this framework 

can assist educators to share and adopt great teaching ideas” (p. 4).  
 The Learning Design field grounds on a sociocultural perspective (Conole, 

2016), and conceives design as an activity mediated by artefacts apt to guide the 

design process and make decisions explicit, shareable, and reusable in the context 

of communities of designers (Mor, Craft, & Hernández-Leo, 2013). Research in 
Learning Design explored several aspects of the design process, in terms, for ex-

ample, of forms of representations (Conole, 2010), methods aimed at guiding the 

process of designing in a structured way and tools that can support environments 
for the design process (Conole, 2013).  

Despite the considerable research efforts, according to several authors (see, 

e.g., Asensio-Pérez, Dimitriadis, Prieto, Hernández-Leo, & Mor, 2014; Bennett, 
Agostinho & Lockyer, 2017; Hernández-Leo, et al., 2018) the impact on teachers’ 

practice seems to remain limited.  

The lack of adoption of Learning Design methods and tools has rarely been 

studied as the primary problem before this thesis work. The issue was investigat-
ed by researchers in the field but mainly in the context of studies about specific 

methods and tools (see for example Neumann et al., (2010), who explored the 

problems in adopting the specifications of IMS-LD).  
An attempt to analyse the problem of adoption was made by Celik and Ma-

goulas (2016b), who, in a systematic review of the literature, approached it from 

the perspective of teachers' needs and their perceptions of existing tools; the study 
had an interesting approach that will also be considered in this thesis work (the 

analysis of teachers' needs), but it leaved out the aspect of barriers to adoption.  

As far as barriers, Asensio-Pérez and colleagues (2017) tried to summarise the 

findings of different researchers, identifying three areas in which they may reside: 
1. Characteristics of Learning Design tools: e.g., the lack of capability of 

the tool to be flexible enough to allow the integration of different solu-

tions, or to support all the phases of the design process, or to provide sup-
port to the community of designers (Bennett, Agostinho, & Lockyer, 
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2015; Hernández-Leo, Chacón, Prieto, Asensio-Pérez, & Derntl, 2013; 

Voogt et al., 2011).  
2. Teachers’ mindset: the lack of a mindset oriented to Learning Design 

can represent a barrier and its change was considered a necessary premise 

favouring the design of the learning activities (Dimitriadis & Goodyear, 
2013).  

3. Adequate training: the lack of adequate training might hinder Learning 

Design adoption. For this reason, Maina, Craft, & Mor (2015) highlight 

the importance of professional development to promote the uptake of 
Learning Design tools and practices. 

The above-mentioned works can be taken as starting points, but they couldn’t 

be considered as exhaustive in the analysis of the problem; therefore, this issue is 
still a gap in the field. As it will be described in the following sections, this re-

search work has the aim of filling this gap in. 

1.2 Objectives 

The main goal of this thesis is identifying how the adoption of Learning Design 

methods and tools can be encouraged.  

To pursue the main goal, it is necessary to understand what factors would af-
fect adoption and then identify actions/solutions that act on these factors so that 

adoption may be fostered. 

Therefore, I identified the following two objectives: 

1. Understand the factors behind the limited adoption of Learning De-

sign methods and tools by teachers. 

Despite the focus put by several researchers on the limited adoption of Learn-

ing Design methods and tools, a few studies have been specifically dedicated to 
understanding what factors might influence adoption (Celik & Magoulas, 2016b). 

Studies tend to focus on the experiences of teachers with specific tools (see for 

example, Conole 2014; Hernández-Leo, Moreno, Carrió, Chacón, & Blat, 2015; 
Katsamani & Retalis, 2013) instead of taking a wider perspective (i.e., analyse the 

adoption of different tools) and considering more transversal factors, namely fac-

tors that may prevent Learning Design uptake in general. In this thesis work I 

decided to tackle the issue from a double point of view, starting from the premise 
that the lack of capability of the methods and tools to address the teachers’ needs 

can hinder the adoption and represent a barrier itself. Therefore, I decided to in-

vestigate the teachers' needs that methods and tools should address, as well as the 
possible limits (i.e., barriers) that teachers may encounter using the proposed 

Learning Design methods and tools. This objective is linked with the research 

question 1 (RQ1): What are the factors affecting the adoption of Learning Design 
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methods and tools?. 

2. Identify actions/solutions to be taken to support the adoption of 

Learning Design methods and tools. 

In these years plenty of methods and tools for Learning Design have been de-

veloped (Celik & Magoulas, 2016a), with the goal of supporting teachers in the 
design process; the development of new tools was often driven by the will to test 

the proposals of different research groups working in the field, with a limited 

view on the factors behind the adoption of Learning Design methods and tools 

in general. This approach may have affected the effectiveness of solutions pro-
posed through the years to support the adoption. Therefore, after having identi-

fied teachers’ specific needs and barriers, this thesis work aims to identify possi-

ble solutions addressing such needs and barriers and test these solutions in order 
to assess their effectiveness in a real context. This objective is linked with the 

RQ2: What actions/solutions can support the adoption of Learning Design meth-

ods and tools?.  
Figure 1.1 represents the context, main goal, objectives and research questions of 
the thesis. 

1.3 Research methodology 

In conducting research, it is essential to first establish the research approach, 

which will guide the following choices in terms of methods. According to Cre-

swell (2014) and Creswell and Creswell (2018), the research approach is in-

formed by researchers’ a-priori philosophy and their worldview, but for sure re-
searchers should also consider the phenomenon they intend to study and 

therefore, in my view, they need to be flexible enough and eventually not to stick 

with one single worldview. 
Creswell (2014) identifies four worldviews that are widely discussed in the 

literature: post-positivist, constructivist, transformative and pragmatic. 

My personal worldview is close to the constructivist paradigm, interpretative 
and aimed at approaching the phenomenon subject of study by understanding the 

viewpoints of all the people involved.  

At the same time, I acknowledge the phenomenon subject of this thesis stands 

as a problem (the lack of adoption of Learning Design methods and tools) and 
requires it to be studied in the environment in which it shows itself, i.e., the edu-

cational institutions. Therefore, the pragmatic approach is probably more suitable 

to approach the issue addressed in the thesis.  
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Figure 1.1 - Context, main goal, objectives and research questions of the thesis 

As Creswell underlines (2014), the pragmatic approach puts the focus on the 

research problem and the aim of the research is not (dis)confirming a theory or 
developing a new theory from data, but rather proposing solutions to a problem. 

As far as the methods to be adopted in the study, the pragmatic approach leaves 

the researcher free to choose the methods and procedures that best match the spe-
cific needs and purpose, but it is considered the philosophical underpinning for 

mixed methods studies. Given this consideration and in the light of the complexi-
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ty of the problem and the plural sources of data, I identified mixed methods as a 

suitable approach for the research. 
Mixed method research is an approach that combines both qualitative and 

quantitative data collection and analysis techniques (Creswell & Plano Clark, 

2007). The strength of this complex approach consists of multiple data collection 
and analysis methods, aiming to increase the reliability of findings and conclu-

sions reached, thanks to the possibility to complement and triangulate data.  

In this specific context, there are at least two categories of stakeholders that 

are interested in the development and use of Learning Design methods and tools, 
who should be involved in the research: researchers and teachers.  

The type of data that can potentially be collected in order to frame and under-

stand the phenomenon is also diverse:  

• The already existing literature that is the necessary premise on which to 
build upon. 

• Data about the use of Learning Design tools from the field that could rep-

resent a useful source for exploring the issue and the point of view of 

teachers.  

• Experts' opinions that could also complement the findings in terms of val-
idation of the approach and impact on future research.  

The design of the whole research derives from the ‘explanatory sequential’ 

design (Creswell, 2014) and envisages a ‘quantitative-qualitative-interpretation’ 

sequence. In the case of this research, the methods were innerly mixed, since 
qualitative/quantitative data collection and analysis methods are integrated in 

each phase of the research: 

• In the first phase a systematic literature review (Petticrew, 2001) was car-

ried out. Systematic literature reviews have the aim to identify, analyse 
and synthesise the existing literature to answer a specific research ques-

tion (Petticrew, 2001). This approach was identified with the aim to an-

swer the first RQ: What are the factors affecting the adoption of Learning 

Design methods and tools?. The systematic literature review was mainly 
quantitative but also contained qualitative aspects. 

• The second phase foresaw two research methods carried out in parallel: a 

Delphi study (Dalkey & Helmer, 1963) and a case study (Stake, 1995). 

The Delphi study method is a group technique aimed at reaching reliable 
consensus among experts about a specific topic (Dalkey & Helmer, 

1963).  The Delphi study was used in this thesis work to collect the opin-

ions of experts in the Learning Design field regarding the relative im-
portance of the categories of factors investigated in the thesis (i.e., teach-

ers’ needs and barriers), in the adoption of Learning Design methods and 

tools (RQ1). Experts were also asked to suggest solutions to support the 
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adoption (RQ2). Moreover, in the thesis work an instrumental case study 

was carried out (Stake, 2005). This type of case study is not oriented to 
study a specific case, but it supports the understanding of a phenomenon, 

that was indeed my aim. The case study provided an ecological context in 

which it was possible to study the factors affecting adoption (RQ1) and to 
test possible solutions to support it (RQ2). The two methods were mainly 

qualitative but included quantitative elements as well. 

Figure 1.2 describes the design of the thesis work 
 

 

Figure 1.2 - Design of the thesis work 

1.4 Contributions 

This section describes the main intended contributions of the thesis to the field of 
Learning Design. Figure 1.3 is an extended version of the diagram shown in Fig-

ure 1.1: besides thesis context and objectives, it shows the contributions and eval-

uation. 
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Figure 1.3 - General overview of the context, goal, objectives, contributions and 

evaluation of the thesis 
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The main contributions are: 

1. List of factors (needs and barriers) affecting the adoption of Learning De-
sign methods and tools.  

2. List of possible solutions to support adoption of Learning Design methods 

and tools. 
 

These contributions are presented in more detail below: 

 

1. List of factors (needs and barriers) affecting the adoption of Learning 

Design methods and tools: this first contribution derives from the litera-

ture review, the Delphi study and the in-field data collection of the case 

study. This first contribution addresses RQ1. I approached the existing 
literature on Learning Design to analyse two categories of factors: what 

teachers consider desirable in a Learning Design method or tool (i.e., 

needs) and the obstacles teachers encounter to the adoption of Learning 

Design methods and tools in their teaching practice (i.e., barriers). Even 
though the limited adoption is a declared issue in the field, to the best of 

my knowledge this kind of approach wasn’t taken before and, in general, 

studies rarely address these two aspects directly. For this reason, in this 
thesis needs and barriers were mainly inferred in studies conducted for 

other aims (e.g., the evaluation of Learning Design tools). In the analysis, 

needs were not organised, while barriers to tools’ adoption were organ-
ised following the categorization  proposed by Ertmer (1999), who intro-

duced two orders of barriers to technology integration: first order barriers 

are defined as extrinsic to teachers and are represented by the “types of 

resources (e.g., equipment, time, training, support) that are either missing 
or inadequately provided in teachers' implementation environments” (p. 

50); second order barriers, on the contrary, are intrinsic individual barri-

ers, deeply ingrained and therefore not so easy to overcome.  
The aim of the Delphi study was to go one step further with respect to the 

above-mentioned literature review, by identifying the relative importance 

of the different critical factors for Learning Design adoption and also col-
lect further needs or barriers that did not result from the literature. 

2. List of possible solutions to support the adoption of Learning Design 

methods and tools: solutions were conceived according to the results of 

the systematic literature review, the Delphi study and the analysis of the 
specific context in which the case study was carried out. 

The proposed solutions tackled both the teachers' needs and the barriers 

and were related to methods and tools, as well as to transversal and con-
textual factors that were identified through the systematic literature re-

view. Solutions were tested in the context of the case study. Being a spe-
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cific context, the results have been analysed and discussed in the light of 

the context itself, the transferability of the results has been supported re-
sorting to the thick description (Lincoln & Guba, 1985) of the case study.   

1.5 Structure of the rest of the document 

The thesis is organised as follows: 
In chapter 2 the theoretical background of the thesis is presented. Looking at 

the transformations that have affected education in the last decades, I outline the 

origins and development of the research field of Learning Design in the broader 
context of Technology Enhanced Learning. I briefly explore the landscape of 

methods and tools developed over the years and the challenges faced by research-

ers in the field regarding them. Finally, I introduce the issue of their adoption, 
which is the focus of this thesis work. 

Chapter 3 is focused on the methodology of the thesis. Firstly, I describe the 

research approach taken, motivated by the nature of the phenomenon under study. 

Afterwards, I present and discuss the methods adopted and the design of the 
whole research. Besides the overall design, in chapter 3 I also describe each sin-

gle method used in the research (systematic literature review, Delphi study and 

case study) from a theoretical point of view, while how the methods have been 
applied in the thesis and the procedures of data collection and analysis are de-

scribed separately in chapters 4, 5 and 6. 

Chapters 4, 5 and 6 are focused on the different research methods adopted. 

In particular, chapter 4 describes the systematic literature review that was car-
ried out in the first phase of the thesis work and its update. The systematic review 

approaches the adoption of Learning Design methods and tools exploring catego-

ries of factors that may affect it (teachers’ needs for Learning Design methods 
and tools and barriers to adoption) and discuss their impact. At the end of the 

chapter, I report the update of the original review, conducted to analyse the ad-

vancements in the field. 
In chapter 5, I describe the Delphi study carried out involving experts in the 

field of Learning Design. The Delphi study was aimed at deepening the analysis 

of the factors affecting adoption and at collecting suggestions about possible solu-

tions to support adoption. In the chapter I describe the rationale behind the adop-
tion of this specific method to collect experts' opinion, the set-up of the Delphi 

study and its results, which are discussed at the end of the chapter.  
Chapter 6 reports the design and carrying out of the case study. Results are 

discussed at the end of the chapter. In chapter 7, data collected in the different 

phases of the research are triangulated and discussed to complement the findings 

from the different methods. In the second part of the chapter, conclusions are 
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drawn, considering the limitations of the study too. Finally future work directions 

are proposed. 
Appendices of the dissertation include: the data collection tools used in the con-

text of the case study (Appendix 1. Data collection tools) and the detailed results 

(Appendix 2. Results).  
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Chapter 2 
2 Theoretical background 

This chapter explores the origin and development of the research field of 

Learning Design in the broader context of Technology Enhanced Learning. It 
starts introducing the concept of teachers as learning designers, that was proposed 

in the light of the challenges that teachers need to face currently in their work. 

Designing for learning has become essential to address the new needs of the 

learners and this highly impacts the professional development of teachers.  
Afterward, the field of Learning Design and its theoretical foundations are 

presented (Dalziel et al., 2016), considering its main contact points and differ-

ences with Instructional Design. In the following sections, an overview of the 
evolution of tools and methods over time is provided, and some comparative stud-

ies are analysed that lead to the identification of several open issues in the field. 

Based on such analysis, the main theme of this thesis emerges, i.e., the lack of 
adoption of Learning Design methods and tools, which is further studied in chap-

ter 4. 

2.1 Teachers as learning designers  

In the last decade, designing for learning has become a central concept in the 

Technology Enhanced Learning field. Due to the widespread use of technologies 

and the need to integrate them in teaching and learning activities, teachers need to 
take sound pedagogical and technological decisions to teach effectively. 

In this line, some authors introduced the concepts of ‘designing for learning’ 

or ‘teachers as designers’ (Goodyear & Dimitriadis, 2013; Goodyear, 2015; 

Kalantzis & Cope, 2010; Kali, McKenney, & Sagy 2015; Laurillard, 2012). These 
definitions do not suggest that learning can be designed, but that “someone in-

volved in the design for learning can design things that help other people learn” 

(Goodyear & Dimitriadis, 2013, p.2). According to Goodyear (2015), teaching as 
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design implies devoting more time to what he calls the pre-active form of teach-

ing (planning) and this should be the intelligent centre of the whole teaching-
learning lifecycle. 

Goodyear (2015) states that there are three main classes of things which can 

be designed: (i) the learning tasks, (ii) the physical and digital environments, and 
(iii) the social organisation and the sharing of labour. Each of these classes needs 

to be conceived, designed, and managed at multiple levels by different subjects. 

Goodyear and Dimitriadis (2013) state that the focus of the design should be the 

(i) tasks, since their nature affects the success of the learning process, as out-
comes are dependent on the task. Frequently, designs for learning should find the 

way to balance multiple learning goals and expected outcomes. With respect to 

the (ii) learning environments, it is worth noting that nowadays teachers deal with 
environments that are far more complex than in the past; the traditional classroom 

that used to be physically located in one place is now distributed and technologies 

are integral parts of these environments. Finally, as learning is socially situated, 

designs should also consider the (iii) social architecture for learning, for example 
if and how students are expected to work in pairs or in larger groups. 

This is exactly the aim of Learning Design research: to help and guide teach-

ers in designing their teaching interventions so that they are pedagogically in-
formed and make an effective use of resources and technologies (Conole, 2013). 

In the next sections (2.2 and 2.3) the origins and theoretical foundations of 

Learning Design and its relationship with the field of Instructional Design are 
presented. 

2.2  Learning Design origins 

The field of Learning Design has gained momentum in the last decades, but it 
can be considered as stemming from the prior research area of Instructional De-

sign. Instructional Design is defined as “a systematic process that is employed to 

develop education and training programs in a consistent and reliable fashion” 
(Reiser & Dempsey, 2007 p. XX). Instructional Design is historically and tradi-

tionally rooted in cognitive and behavioural psychology. It was born in the years 

of Second World War with the need for training of military forces in the USA, 

that led to the massive development of training programs based on audiovisual 
resources (Dick, 1987). As Persico and Pozzi (2015) pointed out, the field of In-

structional Design has evolved in line with learning theories and advances in 

technologies, but some constants can be found in the different models of educa-
tional systems development (Gustafson & Branch, 2002; Persico, 1997). In most 

models the first step consists in the analysis of the learners’ needs and context 

requirements, followed by the definition of specifications, the identification of 
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approaches and tools, the development or identification of resources and evalua-

tion tools, and finally the delivery, with the implementation of instruction pro-
cessing and data collection for evaluation. These steps characterize one of the 

most popular Instructional Design models: the ADDIE model (Analysis, Design, 

Development, Implementation and Evaluation) (Molenda, Pershing, & Reigelhut, 
1996). 

Instructional Design has been and is still very helpful to design large-scale 

online educational programs, while it does not seem to fit with the needs of single 

teachers in the daily design routine (Persico & Pozzi, 2015).  
The field of Learning Design whose origin is mostly found in the European 

context, shares with Instructional Design the focus on the design process, never-

theless it stresses the centrality of the learner and seems to be more oriented to-
ward teachers aiming to help them in developing and sharing their own ideas and 

practices. Wasson and Kirschner (2020) consider Learning Design as the expres-

sion of a different mindset where the emphasis is on the goal (i.e., learning) rather 

than the approach (i.e., instruction). 
As Dalziel et al. (2016) highlight, this field has been seeking “to develop a 

descriptive framework for teaching and learning activities (“educational nota-

tion”) and to explore how this framework can assist educators to share and adopt 
great teaching ideas” (p.6). The idea of notation was taken from the field of mu-

sic, where the standard notation allows musicians to share ideas across time and 

places.  
This concept of descriptive framework can be applied both to online and face-

to-face education that are supported by educational technologies. One major goal 

of the field focused on the development of Educational Modelling Languages 

(EML) (Giesbers et al., 2007) that allow for a computational interpretation of the 
learning designs conceptualized and authored by educational designers. A promi-

nent example of EML refers to the one proposed by Koper and colleagues at the 

Open University (OU) of the Netherlands (Koper, 2001) that was then used as the 
basis for the IMS-LD specification in 2003 (IMS GLC, 2003). According to (Dal-

ziel et al., 2016) Learning Design was also greatly influenced by:  

• A corpus of research on technology in higher education in the UK, includ-

ing the SoURCE project (e.g., Laurillard & McAndrew, 2002) and the 
studies of Diana Laurillard, Grainne Conole, Helen Beetham and others.  

• The Australian Universities Teaching Council (AUTC) Learning Design 

project based at Wollongong University, carried out by Ron Oliver, Barry 

Harper, John Hedberg and Sandra Wills (this project had explicit links to 

the SoURCE project). 

• The “Learning Activity Management System” (LAMS) project carried out 
by James Dalziel at Macquarie University, Australia (Dalziel, 2003). 
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As said above the common ground of these projects was the attempt to devel-

op and implement descriptive frameworks, that in the cases of OU-EML and 
LAMS, resulted in a technical language for describing and sharing sequences of 

technology-supported learning activities (IMS-LD and LAMS-LD respectively) 

and in the development of software systems for authoring and implementation of 
activities (ReLoad/CopperCore/SLeD and LAMS). The SoURCE and AUTC 

Learning Design projects both developed examples of software systems and fo-

cused on describing and sharing pedagogically effective sequences of activities. 

A lot of research originated from these core studies in the last decades, aiming 
not just at identifying technological solutions but also to support educators in 

adopting new teaching methods. 

2.3 Theoretical foundations of Learning Design 

As far as the similarities and differences between Instructional Design and 

Learning Design, Conole (2016) discussed the theoretical underpinnings of 

Learning Design, identifying the socio-cultural and ecological perspectives as the 
references for it.  

Instructional Design is grounded on cognitive theories that conceived 

knowledge as something that can be acquired at the individual level and, there-
fore, instruction should be oriented to facilitate this process of acquisition. On the 

contrary, Learning Design relies on a sociocultural perspective that, as highlight-

ed by Barab, Evans and Baek (2003), conceives cognition and meaning creation 

as a highly social and contextual process. Sfard (1998) (as cited in Barab et al., 
2003) described this transition in cognitive science and educational theories as a 

shift from the metaphor of 'acquisition' towards a metaphor of 'participation', in 

which knowledge, reconceptualized as 'knowing about', is regarded as an activity 
that is situated. The sociocultural perspective provides guidelines for the design of 

constructivist learning environments, drawn from Vygotsky’s (1978) notions 

(Barab et al., 2003): (1) the instructor has the role of facilitator to help students in 
actively participate in the learning process; (2) instructional materials should be 

structured to support student collaboration; (3) instruction should be designed to 

reach a developmental level just above the current level of the students; (4) to 

provide a learning context meaningful for the students the design should use a 
wide variety of tools, such as raw materials and interactive technology (e.g., com-

puters); (5) student evaluations should focus on the students’ understanding, 

based on application and performance. 
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In this theoretical framework, Conole (2016) retrieves the concept of mediat-

ing artefact, introduced by Vygotsky (19621, 1978), who conceived it as the tool 
mediating the relationship between the object of cognition and the active subject, 

in a triadic relationship. These tools or instruments can be both material or psy-

chological (such as signs and symbols) since Vygotsky considers social interac-
tions as playing a role in cognitive development and assimilates speech and words 

(signs) to tools. According to this vision, humans use speaking and writing to 

mediate their social environment, and these, as the other tools, are firstly shared 

among individuals at a social level and only afterward they can be internalized. 
Everything that results in the creation of something (also a shared meaning) is 

mediated in some way: in a discussion, the mediating artefacts are words and 

language used to communicate, in learning the mediating artefacts are the re-
sources used, and again the language. 

Conole (2016), indeed, refers to the concept of mediating artefacts in relation 

to Learning Design, in terms of what it is used to guide the design process. Ac-

cording to her “Learning Design research is interested in establishing what 
Learning Design mediating artifacts practitioners use and what new ones can be 

created to help guide the design process” (p.45). The process is focused on learn-

ing activities that can be represented in several ways, that are all useful in differ-
ent contexts and have a different level of abstraction/detail. 

The second perspective that Conole (2016) considers underpinned by Learn-

ing Design is the ecological perspective, in which emphasis is put on designing in 
an environment that is dynamic, where both designers and design should change 

and adapt. Again, Conole refers to a core concept in the ecological perspective - 

the concept of affordance - and applies it to the context of Learning Design. Af-

fordances of an environment are defined by Gibson as “what it offers the animal, 
what it provides or furnishes, either for good or ill” (Gibson, 1979, p. 127); Af-

fordances are characteristics of the environment that suggest specific actions in 

relation to the user (Gibson, 1979). Conole and Dyke (2004) state that also digital 
technologies have affordances and identify ten affordances associated with them: 

1) accessibility, 2) speed of change, 3) diversity, 4) communication and collabora-

tion, 5) reflection, 6) multimodal and non-linear, 7) risk, fragility and uncertainty, 
8) immediacy, 9) monopolization and 10) surveillance. The two authors pointed 

out that this taxonomy has several uses, e.g., guiding the use of technologies for 

achieving specific goals, helping to identify potential limitations and the inappro-

priate use of technologies, or to understand the advantages or disadvantages of 
different technologies. Conole (2016) highlights that the application of the con-

cept of affordance (as far as debated) seems to be useful because it highlights the 

 
1 The book ‘Thought and Language’ was originally published in 1934. 
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relationship between technologies and individuals and this interplay influences 

the way in which design is carried out.  
In section 2.4 Learning Design methods and tools development through years 

is explored; based on the conceptualizations and theoretical frameworks of sec-

tion 2.3, the following section maps methods and tools, and it comparatively as-
sesses them. Finally, the problem of adoption of the proposed Learning Design 

methods and tools is described, showing the existence and relevance of this re-

search gap. 

2.4 Learning Design methods and tools 

2.4.1 Mapping Learning Design methods and tools 

The development of methods and tools for supporting the design process has 
been one of the main research lines in the field. Over the years a considerable 

number of methods and tools have been proposed, supporting different types of 

representation of the design (e.g., visual, textual) or pedagogical approaches un-
derpinned, if any (e.g., collaborative learning). As pointed out by Persico et al. 

(2013), this variety has also made it difficult for researchers in the field to know 

what tools are available and to identify among them those that might be most 

suitable for different purposes. 
Attempts have been made to map and organize the available tools and related 

methods. For example, the work of Celik and Magoulas (2016a) tried to compre-

hensively document the wide panorama of the existing tools from 2003 to 2015. 
Through a literature review the authors identified twenty-nine digital learning 

design tools and analysed them through a framework they proposed. This work 

does not cover all the available tools (it does not include, for example, EDIT2 
(Sobreira & Tchounikine, 2012)) but it provides an interesting overview. Regard-

ing the progression in the development of the tools, the most intense period seems 

to be between 2007 and 2011 during which twenty tools were developed. Com-

mitment to tool development declined in subsequent years: from 2012 to 2015, 
only two tools were developed. 

Celik and Magoulas (2016a) analysed the tools adopting the categories sug-

gested by Persico and Pozzi (2015), namely 1) authoring and sharing tools; 2) 
reflection tools and pedagogical planners; 3) repositories and 4) delivery tools; to 

these categories they added a last category 5) assessment planners and learning 

analytics. 
Persico and Pozzi (2015) includes in the category of authoring and sharing 

tools those which “allow the representation of activities and are rooted in specific 
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pedagogical models’ or tools which ‘allow different representation/visualisation 

of the same activity or flow of activities” (p.241). The authors cite as exemplar 
tools in this category, Web Collage (Villasclaras-Fernández, Hernández-Leo, 

Asensio-Pérez, & Dimitriadis, 2013), which is a pattern based tool aiming at rep-

resenting collaborative learning activities through collaborative learning flow 
patterns (Hernández-Leo et al., 2006a) and CADMOS (Boloudakis, Retalis, & 

Psaromiligkos, 2018) which is a graphical learning design tool allowing to pro-

duce two different models: a conceptual model (in which the learning activities 

and the related resources are described) and a flow model (which describes the 
orchestration of the activities). According to Celik and Magoulas (2016a) eight-

een out of twenty-nine tools belong to this category (see Table 2.1).  

The second category corresponds to reflection tools and pedagogical planners. 
Persico and Pozzi (2015) include in this category tools oriented to support the 

reflection on pedagogical choices, for example: LDShake (Hernández-Leo, et al., 

2011) a web tool aimed at supporting social sharing and co-edition of learning 

designs by teachers, and Phoebe (Masterman & Manton, 2011) which offers the 
teachers guided paths for supporting the process of planning and encourages them 

to explore new approaches and tools. Celik and Magoulas (2016a) include six 

tools in this category, as reported in Table 2.1. 
To the third category, which includes repositories, belong tools aiming at 

providing the teachers with best practices, success stories and design ideas (Persi-

co & Pozzi, 2015). The examples cited are Clowdworks (Conole & Culver, 2010) 
a tool for sharing learning and teaching ideas, and the Design Principles Database 

which has the aim of synthesizing the design knowledge about the use of technol-

ogies for education (Kali, 2008). Celik and Magoulas (2016a) include three tools 

in this category (see Table 2.1). 
The fourth category refers to the tools that are conceived for the delivery of 

learning activities to students. To this category belongs GLUE!PS (Prieto, Asen-

sio-Pérez, Dimitriadis, Gómez-Sánchez, & Muñoz-Cristóbal, 2011) a tool devel-
oped to deploy learning designs authored with multiple Learning Design tools, 

like Web Collage or the Pedagogical Planner (Pozzi, Ceregini, Dagnino, Ott, & 

Tavella, 2015) and expressed in a lingua franca into multiple learning manage-
ment systems.  

The last category mentioned by Celik and Magoulas (2016a) refers to assess-

ment planners and learning analytics, and includes tools focused on informing 

learning in terms of learning analytics. As shown in Table 2.1, only one tool was 
included in this category: Map My Programme (Kerrigan, Headington, & Walker, 

2011). The tool employs a set of free Google Apps to graphically display data for 

each course/unit/module, the types of assessment used across a programme and 
how it affected the learner’s progression (see Table 2.1). 
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The overview provided by Celik and Magoulas (2016a) confirms what was al-

ready noted by Persico and Pozzi (2015), namely that research groups tended to 
work independently on the development of Learning Design tools with a conse-

quent risk of fragmentation of the field. An attempt to integrate the results of 

some of the different ‘streams’ was carried out with the development of the Inte-
grated Learning Design Environment (ILDE) which embeds several of the above-

mentioned tools and offers guidance for the selection of the tool in relation to 

users’ needs (Hernández-Leo, et al., 2013). To the best of my knowledge, the 

ILDE was the only experience of integration in the field. 

Table 2.1 - Categories of Learning Design tools (Celik & Magoulas, 

2016a) 

Category Tools 

Authoring and sharing 

tools 

ILDE (Hernández-Leo, et al., 2013), HKU LD Studio (Mor & 

Mogilevsky, 2013), Learning Designer (Laurillard et al., 2013), 

CeLS (Ronen, Kohen-Vacs,  & Raz-Fogel, 2006), Web Collage 

(Villasclaras-Fernández,et al., 2013), DialogPlus (Conole & 

Fill, 2005),  MOT+ (Paquette, Leonard, & Lundgren-Cayrol, 

2008) LAMS (Dalziel, 2003), CADMOS (Boloudakis, et al., 

2018), OpenGLM (Derntl, Neumann, & Oberhuemer, 2011), 

Compendium LD (Brasher, et al., 2008), eXe Learning1, Reload 

(Griffiths, Beauvoir, Liber, & Barrett‐Baxendale, 2009), Re-

course (Griffiths et al., 2009),  Copper Core2 

Reflection tools and 

pedagogical planners 

Pedagogic Pattern Collector3, Phoebe (Masterman & Manton, 

2011), LdShake (Hernández-Leo, et al., 2011), OpenScenario 

(Jullien, Martel, Vignollet, & Wentland, 2009), Lams AP 

(Cameron, 2009), Pedagogical Plan Manager (Olimpo et al., 

2010)   

Repositories Clowdworks (Conole & Culver, 2010), HEART (Donald & 

Blake, 2009), LD Tool (Agostinho, 2011) 

Delivery tools GLUE!PS (Prieto et al., 2011)  

Assessment planners 

and learning analytics 

Map My Programme (Kerrigan et al., 2011) 

1https://exelearning.org/;2https://coppercore.sourceforge.net/;3https://www.ld-

grid.org/resources/tools/ pedagogical-pattern-collector 

 

Looking at the progression of tool development since the publication of Celik 
and Magoulas (2016a), it is evident that the effort in this direction has been lim-
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ited compared to previous years. A review of the available literature showed that 

from 2016 to date, eight tools have been designed or fully developed: 

• The 4Ts game (Pozzi, Ceregini, & Persico, 2016): a hybrid game (initial-
ly a paper board game), for teachers who can co-design collaborative ac-

tivities. The game is based on the 4Ts model (Pozzi & Persico, 2013) and 

makes use of a board and decks of cards. 

• FROG (Håklev, Faucon, Hadzilacos, & Dillenbourg, 2017): a web-based 
tool for building and running collaborative pedagogical scripts, which al-

so allows orchestration in real time. 

• LA4LD (Schmitz, Scheffel, van Limbeek, Bemelmans, & Drachsler, 

2018): a tool created with the collaboration of teachers and students, 

based on analytics which allows teachers to get feedback so that they may 
improve the design during the runtime phase. 

• edCrumble (Albó & Hernández-Leo, 2018): an online learning design 

platform that allows the creation and sharing of blended learning designs 

with the support of data analytics. 

• Le Planner (Kurvits, Laanpere, Väljataga, & Robtsenkov, 2019): an open-
source software based on the approach of trialogical learning 

(Hakkarainen & Paavola, 2009); the tool provides a visual interface to 

create, visualise and share pedagogical scenarios. 

• Balanced Learning design Planning (BDP) (Divjak, Grabar, Svetec, & 
Vondra, 2022): a tool which aims to help the teachers plan, by aligning 

program and course level learning outcomes and that uses learning ana-

lytics. 

• A MOODLE oriented authoring tool for connectivist activities (Bakki & 

Oubahssi, 2022) based on the business process model and notation 
(BPMN) language, which was developed to facilitate the deployment of 

courses in MOODLE. 

• EdVee (Trowsdale & McKay, 2023): a course design tool which supports 

pedagogical innovation allowing to visualize (and share) the constructive 
alignment (or non-alignment) of learning outcomes, content, learning and 

teaching activities and assessment. 

Observing the evolution of tools development, it can be said that at the begin-
ning the focus was more on the conceptualization and authoring of the designs 

(see for example LAMS (Dalziel, 2003) or more recently Web Collage (Villas-

claras-Fernández, et al., 2013)), while through the years it shifted towards imple-

mentation (see for example FROG (Håklev et al., 2017) or LA4LD (Schmitz, et 
al., 2018)). Indeed, as it will be discussed in the following section (2.4.2), greater 

attention has been paid towards solutions able to support the implementation of 

designs into learning management systems.  
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Another significant change in the field that was detected by Prieto, Dimitriad-

is, et al. (2013) regarded the shift from the concern about data modelling of the 
first period to the issue of usability and conceptual support for practitioners. 

These changes probably indicate a greater attention towards the needs of those 

(teachers and practitioners) who are expected to be the beneficiaries of the results 
of the efforts in this research field. As highlighted by Wasson and Kirschner 

(2020) more recently, the focus was put on the relation between Learning Design 

and learning analytics, and how these learning analytics can support the design 

process; indeed, some of the tools developed in the last period rely on learning 
analytics to improve the design process, showing a great interest of the research 

groups towards this topic. Indeed, as Lockyer, Heathcote and Dawson (2013) 

highlighted, learning analytics may support learning designs implementation and 
redesign, grounding on students’ behaviours and learning outcomes. 

2.4.2 Comparing Learning Design approaches and tools 

Given the growing number of approaches and tools available, comparative 
studies have been used over the years to reflect on the different perspectives pro-

vided, and on the issues and challenges in the field. This approach was taken the 

first time during a workshop at the ICALT 2006 conference (Vignollet, David, 
Ferraris, Martel, & Lejeune, 2006) and afterwards in a journal special issue, in-

volving the same research groups of the conference, in 2008 (Vignollet, Martel, & 

Burgos, 2008). The comparative studies cited were based on the modelling of the 

same case study (the Planet Game) with different approaches and had the aim of 
understanding if existing educational modelling languages and the tools associat-

ed could be used to design and enact Computer Supported Collaborative Learning 

(CSCL) situations. Hereunder the approaches and tools compared in 2006 and 
2008: 

• Collage and Gridcole (they use IMS LD, Hernández-Leo et al., 2006b) 

• Reload LDE and Coppercore (they use IMS LD, Tattersall, 2006) 

• MOT+LD (they use IMS LD, Paquette & Léonard, 2006) 

• F-logic complemented with the use of Reload LDE and Coppercore 

(Amorim, Lama, & Sánchez, 2006) 

• LAMS (Dalziel, 2006) 

• ModX and LDI (they use LDL, Martel, Vignollet, & Ferraris, 2006) 

• CPM with Objecteering and UML profile (Nodenot & Laforcade, 2006) 

These studies triggered other reflections over the Learning Design field con-
tributing to identify and understand the problems and supporting the communica-

tion among the different research groups (Vignollet, Ferraris, Martel, & Burgos, 
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2008). The first consideration was about the need for authoring tools suitable for 

the end users (teachers and practitioners), which should be simple and not linked 
to the complex technical languages that represented the initial focus of several 

research groups in the field (see for example IMS-LD, Koper 2002). Most of the 

tools proposed in 2006 required using an Extensible Markup Language (XML) 
editor to complete the design, requiring teachers’ technical skills. Between 2006 

and 2008 all the groups involved in the comparative study developed an authoring 

tool based on a graphical language to support the Learning Design process in a 

user-friendly way, addressing the point highlighted in 2006. Another issue dis-
cussed was the capability of the solutions proposed by the different research 

groups to cover the different phases of the design. The phases were conceptual-

ized as design (the modelling phase), operationalization (in which there is the 
deployment in the learning environment) and execution (in which there is the 

enactment). According to the analysis that emerged from the special issue (Vi-

gnollet, Martel, & Burgos 2008), the idea of a linear sequence of phases could be 

considered outdated and the process should be approached in a more flexible way; 
for this reason, authors concluded that tools should be capable of managing all 

phases. Finally, another relevant issue raised was the integration of the design-

time and run-time so that the design can be changed and improved based on data; 
at the time of the special issue the tools offered limited support for data monitor-

ing. As it will be discussed in chapter 4, these two points, flexibility and coverage 

of the whole design cycle, have been discussed in the literature and have been 
identified as possible obstacles to the teachers’ adoption. In 2013 the comparative 

approach was again adopted in a tandem of studies (Persico et al., 2013; Prieto, 

Dimitriadis, et al., 2013). The first one compared several Learning Design ap-

proaches while the second one compared some tools covering the whole Learning 
Design lifecycle. As in the previously mentioned studies, the same scenario was 

designed by several research teams. In the first paper by Persico et al., (2013) five 

approaches were compared:  

• The 4SPPIces Model (Pérez-Sanagustín, Santos, Hernández-Leo & Blat, 
2012): a model developed for supporting the design of Computer Sup-

ported Collaborative Blended Learning. 

• The 4Ts model (Pozzi & Persico, 2013): developed for supporting peda-

gogical planning and decision making in Computer Supported Collabora-
tive Learning. 

• The e-Design Template (Walmsley, 2015): a template based on construc-

tivist principles which aims to support the process of designing e-

learning. 

• The Design Principles Database (DPD): (Kali, 2008): an approach based 

on the collection of principles for socio-constructivist Learning Design. 



 

24 

• The Design Narrative (Mor, 2011): which approaches the design as a 

problem-solving process, describing a problem, the actions taken to solve 

it and the consequences.  
Each of the five approaches provides a conceptual framework to support who 

is designing for learning to make decisions and reflect on these decisions, but at 

the time of the study only two of them (the 4SPPIces and DPD) had a technologi-
cal support. 

The main concern that emerged from the comparison was the coverage of the 

entire design cycle. Indeed, all the approaches considered supported the first 

phases of the design process but not the enactment of the design, even though 
great emphasis was put in that period on the orchestration, reflection and redesign 

that are linked to the enactment. Another issue raised was the need of tools which 

could scaffold the teacher in learning an approach and fruitfully adopt it.  
In the paper of Prieto, Dimitriadis, et al. (2013) five Learning Design tools 

have been compared: 

• The Learning Designer (Laurillard et al. 2013): a community knowledge 

building tool for teachers to plan and reflect. 

• OpenGLM (Derntl, Neumann, & Oberhuemer, 2011): a graphical author-
ing tool supporting the design of IMS-LD compliant units of learning. 

• CADMOS (Katsamani & Retalis, 2011): a graphical tool, which is also 

compatible with IMS-LD. 

• Web Collage (Villasclaras-Fernández, et al., 2013): a graphical tool for 

teachers not expert in LD for designing collaborative learning, it supports 

IMS-LD. 

• ScenEdit (Emin, Pernin, & Aguirre 2010): a web-based tool for designing 
and sharing learning scenarios which supports the visual representation of 

three dimensions related to teachers’ intentions, teaching methods and 

strategies.  
These tools cover the different phases of the design process.  

Conclusions drawn from the comparison were about the suitability of the dif-

ferent tools to design for both face-to-face and online education. In particular, the 

authors highlighted that the tools which ground on IMS-LD specifications (i.e., 
OpenGLM, CADMOS and Web Collage) seemed more useful for designs to be 

implemented in digital environments such as learning management systems 

(LMS) while the ones based more on natural language descriptions and activity 
types resulting from teaching practice (e.g., the Learning Designer) for face-to-

face education. These studies confirmed a hypothesis already shared among the 

researchers in the field that the idea of ‘one size fits for all’ is not suitable in this 
context; this finding was valid for both approaches and tools since they tackle 

different aspects of the design process or they are inspired by different learning 
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theories (Persico et al., 2013). Nonetheless, as discussed above, this richness 

could become an obstacle to the teachers’ adoption since they need to explore 
different options before finding the most suitable for their needs and this requires 

an effort that should be counterbalanced by perceived advantages. 

2.4.3  The adoption of Learning Design methods and tools: an open issue 

The sections above aimed at presenting the wide variety of methods and tools 

developed in the last decades, as well as the main issues and challenges identified 

by the researchers in the field. According to several researchers (Asensio-Pérez, 
et al., 2014, Hernández-Leo, et al., 2018), despite the considerable effort put by 

the different research groups, teachers’ attitude toward Learning Design methods 

and tools remains of moderate interest. Nevertheless, the lack of adoption has not 
been systematically studied by researchers in the field, but mainly observed and 

studied in specific research contexts. For example, Neumann et al., (2010) studied 

the factors hindering adoption of IMS-LD specifications; the authors concluded 

that the complexity of specifications associated with the lack of functionality 
required by the community, the scarce implementation in the organizations due to 

changes required, as well as cultural and technological hurdles may be identified 

as relevant factors. This study represented an advancement in the comprehension 
of the barriers to the adoption IMS-LD specifications.  

Asensio-Pérez et al. (2017), tried to summarise the findings of different re-

searchers, identifying three areas in which the main barriers to adoption may be 

found: 1) characteristics of Learning Design tools; 2) teachers’ mindset; 3) teach-
er training. 

As far as first area, which refers to the characteristics of Learning Design 

tools, Asensio-Pérez et al. (2017) cite the capability of the tools to be flexible 
enough to allow the integration of different solutions, to support all the phases of 

the design process and to provide support to the community of designers (Ben-

nett, et al., 2015; Mor, Craft, & Hernández-Leo, 2013; Voogt et al., 2011). The 
issues of flexibility and of coverage of the ‘full cycle’ were discussed as weak-

nesses of existing tools in the comparative studies reported in section 2.4.2. The 

coverage of the ‘full cycle’, in particular, was openly identified as an obstacle by 

Mor et al. (2013), who highlighted the importance of interoperability between 
Learning Design tools and online learning environments supported by the educa-

tional institutions.  

The second area is related to teachers’ mindset, moving the focus from the 
methods and tools to the users; grounding on Dimitriadis and Goodyear (2013) 

analysis, Asensio-Pérez et al. (2017) consider a change of teachers’ mindset nec-

essary to favour the practice of the design of the learning activities. 
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The last area is related to teacher training. Studies by Bennett et al. (2017) and 

Maina et al. (2015) highlight the importance of professional development to pro-
mote the uptake of Learning Design tools and practices. In this line Asensio-Pérez 

et al. (2017) focus their contribution on the interplay between training and tools 

for Learning Design, concluding that a tool capable to support the complete de-
sign process is beneficial in training actions on Learning Design. 

The value of this analysis lies in having associated obstacles related to tool 

characteristics with aspects that are also cross-cutting and significantly influence 

teachers' choices: the teacher's mindset and the role of the training. 
An interesting study linked to the issue of adoption was proposed by Celik 

and Magoulas (2016b), who carried out a literature review aimed at providing a 

general overview on teachers’ perspectives, practices and needs related to Learn-
ing Design tools. Even though the analysis included a few papers (six) meeting 

the authors’ inclusion criteria (year range, focus on teachers in higher education), 

it gives insights on the teachers’ experience and needs. The authors highlighted 

that higher education teachers were very positive towards the use of support tools 
in their design for learning but that the available tools did not match teachers’ 

design strategies. As far as the needs, the authors found that the studies converged 

on the conclusion that tools should provide guidance for the full design process 
and at the same time be flexible; among other needs, authors reported: ready-to-

use design templates (Masterman, Walker, & Bower, 2013; Prieto, Tchounikine, 

Asensio-Pérez, Sobreira, & Dimitriadis, 2014) learning analytics (Bennett et al., 
2015), recommended learning designs which users are allowed to edit (Laurillard 

et al., 2013), coherence with the teachers’ design thinking (Masterman et al., 

2013) and support for sharing and reusing (Masterman & Manton, 2011). Celik 

and Magoulas (2016b) conclude that what they call ‘the next generation of Learn-
ing Design tools’ should be developed with a clear focus on teachers' needs more 

than on researchers’ interests. 

This reflection highlights the second aspect I think should be considered when 
studying the barriers to adoption: teachers’ needs. Indeed, the lack of adoption 

could be the result of a mismatch between the proposed methods and tools and the 

teachers’ needs.  
In this thesis I decided to assume a double perspective and investigate both 

needs and barriers to the adoption of Learning Design methods and tools. 

2.5 Conclusions 

This thesis work aims at addressing the question of adoption of Learning De-

sign methods and tools in a systematic way, since it remains an open issue in the 

field. In this chapter, I have presented the origins of the research field of Learning 



27 

Design, the evolution over time as far as the development of methods and tools, 

and the challenges that have emerged. These challenges such as the problem of 
flexibility of the tools and the possibility of adapting them to different contexts or 

approaches, or the coverage of the design life cycle, have been identified over the 

years as possible obstacles to the adoption of methods and tools by some re-
searchers in the field. 

This chapter aimed to clarify the context of the thesis and outline the back-

ground to the study of factors that might influence teachers' decision to adopt or 

not Learning Design methods and tools. In the following chapters the core of the 
thesis work will be described. Chapter 3 reports the design of the research and the 

methods adopted. The first step in the process was a systematic literature review 

focused on teachers’ needs and existing barriers to adoption whose results are 
reported in chapter 4. In chapter 5, I describe the Delphi study that was carried 

out afterwards, to collect experts’ opinions about the approach taken (identifica-

tion of needs and barriers) and the findings of the review; experts were also asked 

to identify possible actions/solutions for supporting adoption. In parallel, a case 
study was conducted to study the needs and barriers in the field and to test some 

actions/solutions in an ecological context. The case study is presented in chapter 

6. 
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Chapter 3 
3 Methodology 

Chapter 3 presents the methodology adopted in carrying out this thesis work. 
First of all, the research approach is described; the philosophical worldview un-

derpinning this study (pragmatic) was selected since it focuses on a problem and 

its solution, which is exactly the situation I was addressing as described in the 
previous chapters. The pragmatic approach leaves the researcher free to select the 

most suitable method, so in this chapter I describe how the mixed method re-

search was identified as the most adequate for the aim of the study, the complexi-
ty of the research subject and the multiple actors involved. Then the overall re-

search design and all its phases are described, which include a systematic 

literature review, a Delphi study, and a case study. In this chapter, these three 

methods are described from a theoretical perspective, while the ways in which 
they were implemented in the thesis work are described in depth in chapters 4, 5 

and 6. At the end of this chapter, the ethical aspects and the issue of trustworthi-

ness of this thesis work are discussed. 

3.1 The research approach 

The first step in research is to establish the research approach. As written in 

the Introduction (see section 1), the research approach is informed by the re-
searcher’s philosophy and worldview (Creswell, 2014; Creswell & Creswell, 

2018); the latter also intertwines with the methods and the design of the research. 

While consistency across the ontological, epistemological views and the final 
decisions on methods and research design is beneficial, flexibility may be also 

necessary to address the methodological issues that may emerge (Twining, Heller, 

Nussbaum, & Tsai, 2017).  
In her work, Mertens (2010) presents four worldviews: 
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1. Post-positivist 

2. Constructivist 
3. Transformative  

4. Pragmatic 

Each of these worldviews starts from different assumptions and ends with dif-
ferent outcomes, each entailing different research methods. 

Thus, the post-positivist worldview is grounded on determinism, according to 

which there are causes determining effects or outcomes. With this approach, a 

researcher begins with a theory, collects data that can support or contrast the theo-
ry and proceeds along this line. Usually, the design of the research is based on 

quantitative methods. This worldview is not suitable for specific phenomena (for 

example a human behaviour that needs to be studied in ecological settings), since 
sometimes a cause-effect relationship is not identifiable, or several variables af-

fect the phenomenon.  

The constructivist worldview aims to interpret or make sense of other peo-

ple’s meanings about the surrounding reality and instead of starting from a theory, 
the researcher develops a theory out of the field work. The elective research 

methods are qualitative (Creswell, 2014, p.8). 

The transformative worldview claims that research inquiry needs to be inter-
twined with politics and it focuses on the needs for change, equity, or solidarity. 

Therefore, its scope may be more limited, e.g., it may be less applicable to exact 

or natural sciences, but more applicable in social sciences. With the pragmatic 
worldview the focus is on the research problem and the aim of the research is not 

(dis)confirming a theory or developing a new theory from data, but rather propos-

ing solutions to a problem (Creswell, 2014, p.9). 

The phenomenon subject of my study presents the characteristics of a prob-
lem to be studied (the lack of adoption of Learning Design methods and tools) 

and requires to be studied in the environment in which it emerges: the educational 

institutions. Thus, pragmatism is the most suitable philosophy to approach the 
issue addressed in this thesis.  

In relation with the methods to adopt in the thesis, the pragmatic approach 

leaves the researcher free to choose the methods and procedures that best match 
the specific problem and the research question addressed. Interestingly, pragma-

tism is considered the philosophical foundation of mixed methods studies (see 

Morgan (2007) and Tashakkori & Teddlie (2010) cited by Creswell, 2014 p.11) 

because it underlines the importance of using pluralistic approaches to acquire 
knowledge about a problem. Given this consideration and in the light of the com-

plexity of the problem and the variety of data sources, I opted for a mixed meth-

ods approach. 
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3.2 The mixed methods approach 

Mixed methods research is an approach that combines both qualitative and 

quantitative data collection and analysis techniques (Creswell & Plano Clark, 

2007). This complex methodological approach has its strength in the use of mul-

tiple methods of data collection and analysis for the purpose of increasing the 
reliability of the results and conclusions reached, thanks to the possibility of tri-

angulating different aspects of the research (data, techniques, contexts, etc.).  

Mixed method designs therefore include both quantitative and qualitative data 
and Creswell (2014, p.15) identifies three basic approaches to mixed methods 

research designs: 

• Convergent parallel mixed methods: this approach entails the parallel 

collection of qualitative and quantitative data, their separate analysis, and 
the comparison of results to confirm or disconfirm the findings. 

• Explanatory sequential mixed methods: it entails a two phases’ data 

collection; the first quantitative phase is followed by a qualitative phase. 

• Exploratory sequential mixed methods: the research starts by exploring 

with qualitative data collection and is followed by a quantitative phase. 

These three basic models can be combined in more complex models such as 
for example: 

• The embedded mixed methods that involve either the convergent or se-

quential use of data; quantitative or qualitative data are embedded within 

a larger design. 

• The multiphase mixed methods design (common in the fields of evalua-
tion) in which concurrent or sequential strategies are used over time to 

best understand a long-term program goal. 

As I will explain in section 3.3, the present study was built following an ‘ex-
planatory sequential’ design (Creswell, 2014) and envisages a ‘quantitative-

qualitative-interpretation’ sequence. 

According to Greene, Caracelli, & Graham (1989), designing mixed methods 

research can have different purposes. In a theoretical review of the field, they 
identified five purposes for mixed methods: 

• Triangulation: studies with a triangulation intent seeks convergence or 

correspondence from different results to minimize the errors due to dif-

ferent sources of bias (methods, inquirers, contexts, etc). 

• Complementarity: studies with this purpose use qualitative and quantita-
tive methods to measure correspondence but also different facets of a 

phenomenon, pursuing a more elaborated understanding of it. 

• Development: studies with this intent aim to use the results from one 

method to inform the other method or develop it. 
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• Initiation: studies having an initiation purpose seek to discover paradox-

es or to generate fresh perspectives on the phenomenon under study. 

• Expansion: studies with an expansion intent aim at extending the range 

of the inquiry by using different methods for the various components of a 
given phenomenon. 

Among the above-mentioned purposes identified for mixing in mixed meth-

ods research, in this thesis I was guided by the intent of triangulation and 
complementarity, as it will be further explained in section 3.3. 

3.3 The overall research design 

As already explained, the research design grounds on mixed methods, due to 
the nature of the phenomenon studied that is a problem (the lack of adoption by 

teachers of Learning Design methods and tools), the multiple sources of infor-

mation and the different types of data (quantitative and qualitative) that can be 
collected. In relation to the sources of information, both researchers and teachers 

can be considered informants bringing different points of view. As said in section 

1.3, the types of data that can be collected to frame and understand the phenome-

non are also diverse: 

• The already existing literature whose analysis is the necessary premise on 
which to build upon. 

• Opinions/subjective views of experts/researchers in the field about the 

findings deriving from the analysis of the literature and the emerging ex-

planations regarding the lack of adoption.  

• Data from the use of Learning Design tools collected in the field, that 
could represent a useful source for exploring the issue of adoption from 

the point of view of teachers. 

Thus, the methods identified to collect the above-mentioned data are the fol-
lowing: 

• A systematic literature review (Petticrew, 2001) to explore the available 

literature on Learning Design, guided by research questions derived from 

the RQ1 of the thesis, i.e., What are the factors affecting the adoption of 

Learning Design methods and tools?. 

• A Delphi study (Dalkey & Helmer, 1963) to collect the opinions of a 
group of experts in the field and explore the level of consensus among 

them about the factors affecting adoption and possible solutions to sup-

port adoption.  

• A case study (Stake, 1995) to collect field data on needs and barriers, and 
also on the possible solutions tested in that context. 
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As described in the section above (3.2), the design of the thesis work derives 

from the ‘explanatory sequential’ design as defined by Creswell (2014) that en-
visages a ‘quantitative-qualitative-interpretation’ sequence. 

In this specific case, the methods were innerly mixed, namely qualita-

tive/quantitative data collection methods are integrated: 

• The systematic literature review was mainly quantitative but also con-
tained qualitative aspects; it was aimed at identifying a list of factors 

(teachers’ needs and barriers to adoption) which could inform both the 

case study and the Delphi study. 

• The Delphi study and the case study were mainly qualitative, but also in-

cluded quantitative elements. The aim of these two methods was to fur-
ther explore the factors affecting adoption with experts and teachers and 

to identify possible solutions to support adoption and test them. 

The design of the thesis work is represented in Figure 1.2. 
As pointed out in section 3.2, the design based on mixed methods had the 

purpose both to triangulate and complement findings.  

In particular, triangulation was pursued within the case study, using multiple 
data collection techniques. Triangulation and complementarity were pursued 

through the different methods (systematic literature review, Delphi study and case 

study) thanks to which I found correspondence in findings about teachers’ needs 

and barriers to adoption and I was able to explore the different facets of the phe-
nomenon. 

The design of the research was described in a paper (Dagnino, Dimitriadis, 

Pozzi, Rubia-Avi & Asensio-Pérez, 2020) in which the methodological implica-
tions of the use of technologies to support the different methods and the overall 

design were also discussed. The use of technologies to support the research had 

an impact both at the level of each single method and the whole process.  

In the following sections, the three methods are described theoretically while 
their instantiation in the thesis work will be described in the dedicated chapters (4, 

5 and 6). The above-mentioned implications of the use of technologies for each 

single method will be analysed in the related chapters. 

3.3.1 Systematic Literature Review 

Literature reviews are studies oriented to the analysis of the scientific litera-

ture about a specific topic; two most common types of reviews are narrative and 
systematic reviews (Petticrew, 2001; Rother, 2007). Narrative reviews describe 

the state of the art about a specific topic or theme but tend to approach it from a 

general point of view and without specific research questions. Moreover, in this 
type of review the methodology adopted and the procedure followed are not de-
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scribed, making the study not reproducible, and data are analysed mainly from the 

qualitative viewpoint. This type of review plays an important role since it pro-
vides an update of the literature in a specific field. On the other hand, a systematic 

literature review has, generally, the aim of identifying, selecting and analysing the 

published research on a topic in order to answer a research question. A systematic 
review usually relies on a protocol that sets the criteria for the search and analysis 

of the available literature; it is based on a transparent search conducted over mul-

tiple databases and grey literature; a clear description of methodology and proce-

dure ensures that the review will be replicable and comprehensive (Lame 2019; 
Petticrew, 2001; Rother, 2007). 

In the present case, the systematic literature review was considered the most 

proper way to analyse the literature since I had the aim of answering the RQ1, 
namely, to study the factors affecting the adoption of Learning Design methods 

and tools. In particular, the critical analysis of the literature available was carried 

out looking at the emerging teachers' needs and barriers to adoption. 

There are several protocols and guidelines that can be followed to carry out 
systematic literature reviews that have been developed in different research areas 

(e.g., medicine, engineering). The review carried out for the thesis followed the 

guidelines proposed by Kitchenham and Charters (2007). I selected these guide-
lines despite the fact they have been conceived for the software engineering re-

search area, because they are based on existing guidelines in other disciplines, 

including social sciences and they have been applied in the field of Technology 
Enhanced Learning (see for example Rodriguez-Triana et al., 2017).  

Kitchenham and Charters (2007) guidelines identify three main phases in sys-

tematic reviews (planning, conducting and reporting) and for each of these phases 

identify specific stages. 
The stages associated with planning the review are:  

• identification of the need for a review 

• commissioning a review (optional) 

• specification of the research question(s) 

• developing of a review protocol 

• evaluation of the review protocol (optional). 

The stages associated with conducting the review are:  

• identification of research 

• selection of primary studies 

• study quality assessment 

• data extraction and monitoring  

• data synthesis. 

The stages associated with reporting the review are:  

• specification of dissemination mechanisms 
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• formatting of the main report 

• evaluation of the report (optional). 

The systematic literature review was carried out following the mandatory 

stages and the main points suggested by the authors were carefully considered. 
The way the protocol has been applied and the results of the review are described 

in chapter 4. These results informed the subsequent phases of the research design. 

3.3.2 Delphi study 

The Delphi method is a group technique born for forecasting and typically 

used to aid in decision-making based on the opinions of experts (Landeta, 2006). 

The aim of the technique is to reach “the most reliable consensus of opinion of a 
group of experts. It attempts to achieve this by a series of intensive questionnaires 

interspersed with controlled opinion feedback” (Dalkey & Helmer, 1963, p. 1). 

According to Landeta (2006), through the years the aim of reaching consensus 
was surpassed and it is now considered a technique for obtaining a reliable expert 

panel’s opinion (not necessarily consensus). The technique was adopted initially 

in the military context but afterward it was also employed in technological fore-

casting and complex social problems evaluation. Regarding the Technology En-
hanced Learning field, the method has been employed in several research studies 

(e.g., Plesch, Kaendler, Rummel, Wiedmann, & Spada, 2013; Porta, Mas-

Machuca, Martinez-Costa, & Maillet, 2012; Pozzi et al., 2019). Although the 
Delphi method is described as a group communication process, it exclusively 

entails phases of individual consultation of experts; no direct interactions among 

the participating experts is expected so to avoid undesired effects like inhibition, 

defence of the position taken, or the tendency to sway towards other participants’ 
positions (Dalkey & Helmer, 1963). According to Landeta (2006) the main char-

acteristics of the method are: 

• Repetitiveness - the experts are consulted repeatedly (at least twice on the 

same question); this allows experts changing or reconsidering the posi-
tions in the light of the opinions collected from the others. 

• Anonymity – participants do not know each other's identity. 

• Controlled feedback – information and ideas exchange is mediated by the 

study proponent, including the feedback regarding the position of the 

whole group. 

• Group statistical response - both qualitative and quantitative data analysis 
methods can be adopted. In the final rounds, questions are formulated so 

as to carry out a statistical analysis of the results at group level. 
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A Delphi study entails the participation of a selected group of experts with a 

high level of expertise in the topic (Ziglio, 1996). The experts to be involved can 
be identified following structured procedures, like the one proposed by Delbecq, 

Van de Ven, & Gustafson (1975) for selecting the panel of experts for the nomi-

nal group technique. However, convenience samples are quite common, given 
that the researcher may have an adequate knowledge of experts in the area of 

interest (Skinner, Nelson, Chin, & Land, 2015). Rowe and Wright (2001) suggest 

composing the panel with heterogeneous experts. According to Hsu and Sandford 

(2007) the sample should consist of people who are highly trained and have spe-
cialized knowledge in the target area (positional leaders, authors of publications 

in the area of study, and stakeholders who have firsthand understanding of a par-

ticular issue). There are no specific indications about the size of the panel, but 
considering the level of expertise required, the panel is usually between 10 and 30 

experts (Skinner et al., 2015). 

The Delphi method is characterized by rounds (von der Gracht, 2012). The 

Delphi study usually begins with an open-ended questionnaire that is given to the 
panel of experts to request specific information on a subject that is, then, trans-

formed into a list of items. In the following rounds, the panel rates the relative 

importance of individual items and makes changes to the form or contents of the 
items themselves; consensus may be reached after a certain number of rounds. 

Custer, Scarcella and Stuart (1999) proposed a modified model based on a change 

at the beginning of the process: the open-ended questions round is skipped, and 
the Delphi study begins with the rating of a set of carefully selected items pro-

posed by the researcher. These pre-selected items may be drawn from various 

sources, e.g., competency profiles, synthesized reviews of the literature, and in-

terviews with selected content experts. According to the authors, this modification 
typically improves the initial round response rate, and provides a solid foundation 

in previously developed work. There is not a pre-defined number of rounds: two 

rounds are considered acceptable if there is a clear literature base (Iqbal & Pipon-
Young, 2009), but three or more can allow yielding consensus (Custer et al., 

1999; Rowe & Wright, 2001). 

The Delphi method presents both advantages and shortcomings that need to 
be considered by the researcher before adopting it. Hung, Altschuld, and Lee 

(2008) relied on several papers analysing these aspects and summarized them in a 

table (p.192) that provides a clear view of both sides. Hung et al. (2008) show that 

some of the main strengths of the method are also associated with potential draw-
backs. For example, the multiple rounds for reaching consensus may lead to lower 

response rates or to time delays between rounds or may force compromise rather 

than consensus. Another example is anonymity, the purpose of which is to avoid 
group pressure and direct confrontation that may influence the expression of opin-
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ions; on the other hand, anonymity may lead to a lack of sense of responsibility 

for the answers given and encourage quick responses. 
In the case of this thesis, the Delphi method was identified as suitable since I 

was interested in collecting the opinions of experts in the Learning Design field 

regarding the relative importance of the two categories of factors (teachers’ needs 
and barriers to adoption) as far as the adoption of Learning Design methods and 

tools, thus trying to contribute to future research avenues on Learning Design. 

The Delphi study was preferred to individual and other group techniques. Indeed, 

a questionnaire could have been limited in gathering opinions and, like individual 
interviews, could lose the value of comparing opinions. The group interview 

would have had the problem of direct confrontation between experts, which may 

be affected by personal relationships (friendship, power dynamics, etc.). The Del-
phi study, instead, thanks to anonymity and multiple rounds, allows one to ex-

press an opinion and confront it with the other experts’ opinions without direct 

confrontation. Moreover, multiple rounds activate reflection and leave time to 

reconsider opinions in the light of feedback coming from previous ones. These 
are the reasons that lead me to prefer the Delphi method to others. 

How the Delphi study was designed and carried out (panel selection, proce-

dure, etc.) and its results are reported in chapter 5. 

3.3.3 Case study 

The case study is a method that is widely used in qualitative research in dif-

ferent research fields such as psychology, medicine, business and environmental 
sciences (Scholz & Tietje, 2002). In education, the method became popular in the 

80’s (Nath, 2005), nevertheless, there has not been a full consensus on its defini-

tion and on the design and implementation of case studies. As Yazan (2015) high-
lighted in his research, different scholars on methodologies propose different 

definitions and emphasise different aspects.  

Yin (1994) for example, defines case study as: 
“…an empirical inquiry that investigates a contemporary phenomenon within 

its real-life context especially when the boundaries between the phenomenon and 

context are not clearly evident […]. The case study inquiry: copes with the tech-

nically distinctive situation in which there will be many more variables of interest 
than data points and as one result relies on multiple sources of evidence, with 

data needing to converge in a triangulating fashion, and as another result bene-

fits from a prior development of theoretical propositions to guide data collection 
and analyses” (pp.13-14). 

According to Yazan (2015), Yin (1994) looks at the case study from a positiv-

ist perspective, the approach is rigorous and defines every aspect of the research. 
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Yin pays special attention to the design of the case study, for which he sets condi-

tions for the quality and identifies specific components; moreover, he defines the 
data sources and the techniques for data analysis since validity is one of his con-

cerns. 

On the other hand, Stake (1995) defines qualitative case study as “…the study 
of the particularity and complexity of a single case, coming to understand its ac-

tivity within important circumstances” (p. xi). 

Stake followed a different approach from the epistemological viewpoint, in 

fact he states that constructivism and existentialism should orient and inform the 
qualitative case study research (Stake, 1995). The approach to the design is more 

flexible and allows the researcher to make changes also in the implementation 

phase. What he considers paramount are the research questions that help in struc-
turing the data collection.  

The blurred boundaries sketched by the different authors represent a challenge 

for the novice researcher who wants to apply the method but, at the same time, 

some communalities can guide the researcher in adopting it and designing the 
research: the centrality of the context, the multiple sources of data, the aim of 

making the case study exhaustive. These principles guided my decision to rely on 

this method to reach an in-depth comprehension of the phenomenon I was study-
ing (the lack of adoption of Learning Design methods and tools and the solutions 

that could support it). 

3.3.3.1 Types of case studies 

Stake (2005) proposes a useful distinction among three types of case studies: 

• Intrinsic case study: when one wants to better understand a particular 

case. The case is not representative of other cases but itself is the object 

of the researcher's interest. 

• Instrumental case study: if a case is studied “mainly to provide insight 

into an issue or to redraw generalisation” (Stake, 2005, p. 445). The case 
itself is not the primary interest but it plays a supportive role for under-

standing a phenomenon. The case is studied in depth, anyway, and the 

context carefully examined. The case may be representative of other cases 
or not. 

• Multiple case study: “a number of cases may be studied jointly in order 

to investigate a phenomenon, a population or general condition” (Stake, 

2005, pp.445). It is a case study extended to several contexts. 
The case in this thesis clearly belongs to the category of instrumental case 

studies, since I was interested in the adoption of Learning Design methods and 

tools, which is an issue that does not pertain to a specific case. A multiple case 
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study would have been also a suitable option for my purpose, but in this research 

work the case study complemented data collected with other methods (systematic 
literature review and Delphi study) and, as it will be described in chapter 6, it 

implied a long-term study. The limits in terms of time and availability of other 

real settings prevented me from carrying out a multiple case study. 

3.3.3.2 Generic conceptual structure of a case study 

Stake (2005) proposed a conceptual structure of case studies to which I re-

ferred for representing the case study in the thesis, since it provides a clear view 

of all the elements at play. The structure is shown in Figure 3.1.  
 

 

Figure 3.1 - Generic conceptual structure of the case study (adapted from Stake, 

2005, p. 446) 
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In the structure depicted in the figure above, one can see at the top the con-

texts (historical and educational) in which the case develops. In the central part of 
the conceptual structure, information related to the main themes of the case ap-

pears, thus, the function of the case, the places where the data collection activities 

take place, as well as the techniques and instruments. At the bottom of the graph, 
the issues or tensions that guide the case study are shown, together with the main 

information questions and thematic statements. 

The conceptual structure of the case study part of this thesis is presented in 

chapter 6, as well as its design and implementation. In the following section I just 
present a short theoretical reference to the design-based research paradigm (De-

sign-Based Research Collective, 2003), which informed the design of the case 

study. 

3.3.3.3  The design of the case study 

The design-based research paradigm was developed to address different needs 

in educational research, among them the “need for approaches to the study of 

learning phenomena in the real world” (Collins, Joseph, & Bielaczyc, 2004, p. 
16).  

Wang and Hannafin (2005) define it as “a systematic but flexible methodology 

aimed to improve educational practices through iterative analysis, design, devel-
opment, and implementation, based on collaboration among researchers and 

practitioners in real-world settings, and leading to contextually-sensitive design 

principles and theories” (p. 6). Since I wanted to study the adoption of Learning 
Design in a concrete setting for a long period of time and I wanted to design and 

carry out specific interventions to study and support the process of adoption, de-

sign-based research seemed to be the most suitable option to guide the design of 

the case study. 
This approach was identified for the following reasons that are clearly high-

lighted by Kaplan Akilli (n.d.):  

• Design-based research is pragmatic, since it is aimed at addressing practi-

cal problems by designing and carrying out interventions and, in parallel, 
refining design principles grounding on theory.  

• Design-based research is interactive, collaborative and flexible, character-

istics that are desirable for research in concrete settings. 

• Design-based research is integrative as far as theories and research meth-

ods. It utilizes mixed methods as a means to analyse the outcomes of an 
intervention and refine it (Design-Based Research Collective, 2003). 

• Design-based research is contextualised, findings are the result of the in-

terplay of the design processes and the setting where it is enacted (Wang 
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& Hannafin, 2005). This of course limits the possibility to generalize 

them but offers the opportunity of in depth understanding. 
Moreover, literature points out that design-based research is successful if 

conducted “with a single setting over a long time” (Design-Based Research Col-

lective, 2003, p. 7) that was my case. 
In Figure 3.2, the generic model of design-based research is shown. 

 

 

 

Figure 3.2 - Model of design-based research (adapted from Amiel & Reeves, 

2008, p. 34) 

3.4 Ethical aspects and trustworthiness of the research study 

In this section I explore the issues a researcher needs to take under considera-

tion in carrying out a study with human subjects, i.e., (1) ethical issues; (2) meth-
odological rigour and trustworthiness: 

1. Ethical issues: in carrying out research involving participants, it is neces-

sary to comply with ethical regulations and guidelines (European Com-

mission, 2021). In line with the EU Regulation 2016/679 (General Data 
Protection Regulation, 2016/679, GDPR) (European Commission, 2016), 

both the experts involved in the Delphi study and the teachers involved in 

the case study were informed about the objective of the research, data 
treatment (modality and duration) and their rights and were requested to 

give their informed consent before participating in the study and, then, 

providing their data (see Appendix 1. Data collection tools). With respect 
to the Delphi study, anonymity was preserved throughout the process: par-

ticipants were given a code and contacts were managed through the online 

system for the questionnaire. Similarly, regarding the teachers involved in 

the case study, datasets and interview transcriptions were anonymized, 
names were replaced by codes that enabled cross reference data from dif-

ferent data collection tools. 
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2. Trustworthiness: being a mixed methods study I rely on the criteria and 

strategies proposed by Lincoln and Guba (1985) to ensure trustworthiness, 
that is a concept they introduced to address the issue of rigor in qualitative 

inquiry. These include: 

• Credibility (which corresponds to internal validity): Lincoln and 

Guba (1985) propose several strategies to ensure credibility, 
such as: prolonged engagement, persistent observation, triangu-

lation, etc. As described in this chapter and in chapters 4, 5 and 

6, multiple data collection and analysis methods (systematic lit-

erature review, Delphi study and case study) and tools were used 
in the study to be able to triangulate results. The systematic liter-

ature review was triangulated with the case study and the Delphi 

study, as far as the teachers’ needs and barriers to adoption. In 
the case study, I used several tools like questionnaires, inter-

views and design analyses to triangulate data. Moreover, the case 

study implied a prolonged engagement since it was a long-term 

study (more than 2 years).   

• Transferability (which corresponds to external validity, or gen-

eralizability): as far as this criterion, the systematic literature re-

view cross checked with the results of the Delphi study and the 

case study contributes to the generalizability of the conclusions 
about the teachers’ needs and barriers to adoption (RQ1). The 

findings about the proposed solutions for supporting adoption 

(RQ2), tested in the case study, required resorting to the thick 
description (Lincoln & Guba, 1985) of the study, to put readers 

in the condition to judge the possibility of transferring the origi-

nal findings to another context. 

• Dependability (which corresponds to reliability): this criterion 

relies on stability and consistency of data. Lincoln and Guba 
(1985) state it is attainable through credibility; in this case, the 

use of “overlapping methods” (triangulation) was the strategy to 

meet both criteria (credibility and dependability). 

• Confirmability (Objectivity): it seeks to demonstrate that the re-
searcher's biases and tendencies have been minimised. This crite-

rion was met using again the triangulation of data. Moreover, to 

minimise the biases derived from the involvement of the re-
searcher, I relied on the participation of the thesis advisors and 

one external researcher. 
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3.5 Conclusions 

This section was dedicated to the methodology adopted in the thesis. It had 

the aim to introduce the choices that were made and why they were made, explor-

ing the theoretical underpinnings of the research approach and the specific meth-

ods that were implemented in the thesis. The philosophy that guided the thesis 
work (pragmatic) and the nature of the problem I was tackling led me to choose 

the mixed methods approach, so that I could involve different actors (the re-

searchers who are experts in the field of Learning Design and the teachers who 
are the recipients) and have different sources of data. Two methods were identi-

fied to collect experts’ research results and opinions. The first, the systematic 

literature review, allowed me to explore the literature grounding on precise re-
search questions; the second, the Delphi study, was identified for its capability to 

foster an albeit indirect confrontation among researchers in the field. The case 

study was the method selected to analyse the adoption from the point of view of 

teachers and was identified since it allows to study a phenomenon in an ecologi-
cal context. This chapter served as a necessary introduction to the following chap-

ters 4, 5, 6 in which the implementation of the three methods in the thesis and 

their respective results will be discussed.  
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Chapter 4 
4 Systematic literature review 

This chapter reports the design, carrying out and results of the systematic lit-

erature review that was carried out during the first phase of the research work to 
answer the RQ1, namely, to study the factors affecting the adoption of Learning 

Design methods and tools. In particular, the critical analysis of the literature 

available was carried out looking at the emerging teachers' needs and barriers to 

adoption. The review was performed following the guidelines of Kitchenham and 
Charters (2007) and included research papers with primary studies that were not 

purely theoretical. The search was carried out in five main academic databases in 

Technology Enhanced Learning plus a search on Google about project reports; 
the corpus resulting from the search included 423 papers among which 26 papers 

plus 3 project reports were selected, published between 2010 and 2017. The re-

view provides a systematic overview of the knowledge developed as far as the 
specified foci (teachers’ needs and barriers to adoption) and makes evident some 

research gaps like the limited number of studies about teachers’ actual design 

practices and the lack of research about barriers to adoption; moreover, the results 

show the lack of long term or follow up studies about the adoption of Learning 
Design methods and tools. At the end of the chapter, it was added an update of the 

literature review carried out after the conclusion of the dissertation, in 2023, to 

show how the research in the field has evolved in the last years. 

4.1 Introduction 

The analysis of the existing literature is the necessary premise to any research 

work; for this reason, the first step of the research study was a critical analysis of 
the available literature in the light of RQ1. 

The systematic literature review conducted for this thesis work approaches the 

lack of adoption of Learning Design methods and tools claimed by some re-
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searchers in the field (see, e.g., Asensio-Pérez, et al., 2014; Bennett et al., 2017; 

Hernández-Leo, et al., 2018) as a primary research problem. As written in section 
1.1 and in section 2.4.3, despite the attention towards the issue, there is a lack of 

studies dedicated to understand the reasons behind the lack of adoption as a prob-

lem affecting Learning Design methods and tools in general. Indeed, most studies 
are dedicated to single methods and tools. For example, Neumann et al. (2010) 

explored the problems in adopting the specifications of IMS-LD. Other studies, 

oriented to understand the adoption in general, take a single perspective, like Ce-

lik and Magoulas (2016b) who focus on teachers’ perception of tools and their 
needs. 

While teachers’ needs are clearly important to understand the adoption, what 

seems to have been scarcely studied in prior studies are the barriers that can pre-
vent it. Only Asensio-Pérez and colleagues (2017) tried to summarize findings of 

different studies identifying three main areas: [1] characteristics of tools for 

Learning Design, [2] teachers’ mindset and [3] teachers’ training about Learning 

Design (see section 2.4.3). 
Since barriers have been thoroughly studied as far as technology integration 

in teaching (Ertmer, 1999; Hew & Brush, 2007), I consider that a similar point of 

view can be useful in studying the adoption of Learning Design methods and 
tools.  

Therefore, the review carried out for the thesis approaches the issue of factors 

affecting adoption (RQ1) from a twofold perspective: teachers’ needs but also 
existing barriers. Therefore, RQ1 was furtherly divided in two specific questions: 

“What are (school and university) teachers’ needs for Learning Design tools?”; 

(2) “What are the main barriers to the adoption of Learning Design tools and the 

proposed design practices?”. This led to identifying categories of factors in both 
the perspectives. The aim of the review was also seeking to point out research 

gaps that can motivate why the issue remains unsolved. The systematic literature 

review analysed the publications in the time frame 2010-2017 and, therefore, it 
can be considered outdated at the moment of submitting this dissertation, but it 

reflects the starting point of my thesis work and informed the following phases. 

The findings of this systematic literature review were presented in one paper pub-
lished in the British Journal of Educational Technology (Dagnino, Dimitriadis, 

Pozzi, Asensio-Pérez, Rubia-Avi, 2018). Section 4.5 reports an update of this 

systematic review including publications from spring 2017 to 2023.  

To summarize, through the systematic literature review I was able to collect 
factors (teachers’ needs and barriers) affecting the adoption of Learning Design 

methods and tools. This first step influenced the decision about the two methods 

to adopt in the second phase of the research work. The Delphi study was indeed 
identified as suitable for collecting experts’ opinion on the results of the review, 

to establish the relative importance of the factors identified and to ask experts 
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about possible solutions to support adoption. On the other hand, the case study 

was considered a suitable method for analysing the factors in an ecological con-
text and to test possible solutions. 

Figure 4.1 shows the flow of the research and the role covered by the system-

atic literature review in the whole research design. As is represented in the figure, 
the results nurtured the following actions of the research (case study and Delphi 

study). 

 

Figure 4.1 - Flow of the research 

The following section (4.2) presents the methodology that guided the system-

atic review. In section 4.3 results are reported organized in two areas: teachers’ 
needs and barriers to adoption. In section 4.4 results will be discussed. 

4.2 Methodology 

There are several protocols and guidelines that can be followed to carry out 
systematic literature reviews (e.g., the PRISMA statement, Liberati et al., 2009); 

this review was carried out following the guidelines proposed by Kitchenham and 

Charters (2007) for systematic literature reviews. The rationale behind this deci-
sion and the details about the guidelines are in section 3.3.1. The systematic lit-

erature review was carried out following the phases (planning, conducting, report-

ing) and the mandatory stages suggested by the authors. 

As far as planning, a review protocol was established. As indicated by Kitch-
enham and Charters (2007), the research questions that guided the review have 

been stated (see section 4.1). 
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To conduct the review, five main electronic databases were selected: ACM 

digital library, IEEE Xplore, Scopus, SpringerLink, and Web of Science. In order 
to widen the search to a specific type of grey literature - project reports - Google 

was also consulted. 

The search string developed includes the macro research area (learning design 
or design for learning) and two groups of terms adopted to narrow the search to 

papers about Learning Design and that consider users (teachers or designers or 

practitioners). The final search string resulted as follows: ("learning design" OR 

"design for learning") AND (tool OR "computer system” OR software) AND 
(teacher* OR designer* OR practitioner*). The string was written according to 

the format required in the different databases. In most of the databases the search 

was run considering title, abstract and keywords (except in SpringerLink in which 
an option including the three fields is not available and, therefore, the search was 

run over full texts). To narrow the search in terms of time span, the period 2010-

2017 was set in the specific field. The search was conducted on April 20th, 2017. 

A total of 2408 records were retrieved, including journal, conference papers and 
book chapters. 

The records resulting from the search underwent a two-step process. First of 

all, records retrieved from SpringerLink were selected to reduce the corpus of 
papers: the string was manually searched in titles, abstracts and keywords. After-

wards, duplicates were removed. After this second step the corpus was reduced to 

423 papers. These papers underwent a third step of analysis, titles and abstracts 
were read to find papers dealing with barriers to adoption of Learning Design 

methods and tools and teachers’ needs. Selection was carried out in relation to the 

relevance of the contribution to the topics explored and, when they can be in-

ferred, to the inclusion criteria. 
The inclusion criteria were the followings: 

• Primary study conducting quantitative and/or qualitative research on the 

topics. 

• Language: English. 

Twenty-six out of 423 papers were selected for eventual analysis. One more 
paper cited by Celik and Magoulas (2016b) was also added in the list, since it was 

clearly of interest. Also, three reports, related to the highly related METIS project 

(Asensio-Pérez et al., 2014) were considered in the review. The selected works 
were read by me. 

Finally, 20 papers and two reports met the inclusion criteria, providing data 

about the two research questions (Figure 4.2). 



49 

 

Figure 4.2 - Steps in the selection and analysis of papers (adapted from Dagnino 

et al., 2018, p.1001) 

The methodology adopted for the analysis of the papers was mixed (inductive 
and deductive). Papers were read and tagged; some key themes were already part 

of the knowledge pool in the Learning Design field (e.g., the need for flexible 

tools that can support the preparation of designs suitable for different educational 
settings or based on different theories of learning) and represented pre-existing 

categories to tag the documents. Others (e.g., teachers’ motivation) emerged from 

the analysis and were added to the list of themes. As said in section 4.1, barriers 

to the adoption of Learning Design tools were studied by considering the barriers 
identified by Ertmer (1999) to the integration of technology in education in gen-

eral; indeed, the themes that emerged, were organized in light of Ertmer’s concep-
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tualization of first and second order barriers. The identified barriers will therefore 

be presented in these two categories.  
In the following section I present the results of the analysis of the papers and 

project reports. 

4.3 Results 

The list of the 20 papers and two project reports is reported in Table 4.1, to-

gether with the context of the study, the participants, the methodology of the 

study and the aim of the study. 
The selected studies have been mainly carried out in Higher Education con-

texts (with teachers and/or students) or in groups including teachers/practitioners 

from different contexts (e.g., Higher Education, Adult Education and Vocational 
Training); this prevented any reflection about specific needs or barriers for specif-

ic categories of teachers. 

The methods used in carrying out the studies were mainly qualitative or quali-

tative/quantitative (descriptive statistics like percentages, means, etc.). 
The selected studies were focused on one of these three main goals: 

• Tools’ evaluation: 13 out of the 20 publications focused on the evaluation 

of a specific tool, mainly in terms of perceived usefulness and/or ease of 

use. In almost all the studies, evaluation was carried out during the train-
ing about the tool or immediately after. None of the studies envisaged a 

follow up. 

• Studies on users’ needs: this category includes studies that collect users’ 

needs as a main or secondary outcome (5 out of 20).  

• Analysis of design practices: in 3 out of the 20 papers, actual Higher Ed-

ucation (HE) teachers’ design practices are explored to identify the desir-
able characteristics for a Learning Design tool. 

Table 4.1 - Papers analysed in the systematic literature review 

Authors Year Context Participants Methodology Aim 

Arpetti, Baranauskas, 

& Leo 

2013 L2 Teachers Qualitative Teachers’ 

design prac-

tices 

Arpetti, Baranauskas, 

& Leo 

2014a L2 Teachers Quantitative Study on 

users’ needs 
(teachers’ 

requirements 
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for LD tools) 

Arpetti, Baranauskas, 

& Leo 

2014b L2 Teachers Qualitative/ 

quantitative 

LD tool eval-

uation 

Bennett, Thomas, 

Agostinho, Lockyer, 

Jones, & Harper 

2011 HE Teachers Qualitative Teachers’ 

design prac-

tices 

Bennett, Agostinho, 

& Lockyer 

2015 HE Teachers Qualitative Teachers’ 

design prac-

tices 

Conole, G. 2014 HE Teachers Qualitative LD tool eval-

uation 

Derntl, Neumann, 

Griffiths, & Ober-

huemer 

2010 Mixed Teachers Qualitative/ 
quantitative 
 

LD tool eval-

uation (speci-

fications 

evaluation) 

Derntl, Neumann 

Griffiths, & Ober-

huemer 

2012 HE Teachers Qualitative/ 
quantitative 
 

LD tool eval-

uation 
(specifica-

tions evalua-

tion) 
 

Hermans, Janssen, & 

Koper 

2016 HE Teachers Quantitative LD tool eval-

uation 
 

Hernández-Leo, 

Chacón, Prieto, 

Asensio-Perez, & 

Derntl 

2013 Mixed  
(AE, 

HE, VT) 
 

Teachers Qualitative/ 

quantitative 

Study on 

users’ needs 

(teachers’ 

requirements 

for LD tool) 

Hernández-Leo, 

Moreno, Carrió, 

Chacón-Perez, & Blat 

2015 Sec. Teacher Quantitative LD tool eval-

uation 

 

 

Katsamani, & Retalis 2013 HE MSc  

students 

Quantitative LD tool eval-

uation 

 

Laurillard, Charlton, 

Craft, Dimakopoulos, 

Ljubojevic, Ma-

goulas, … Whittle-

stone 

2013 HE Practition-

ers 

Qualitative Study on 

users’ needs 
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Levy 2015 HE Teacher Qualitative LD tool eval-

uation 

Masterman, & Man-

ton 

2011 Mixed Mixed Qualitative/ 
quantitative 
 

LD tool eval-

uation 

Mylonakis, Arapi, 

Moumoutzis, Chris-

todoulakis, & Am-

partzaki 

 

2013 Mixed Mixed 

 

Qualitative/ 
quantitative 
 

LD tool eval-

uation 

Papanikolaou, Gouli, 

Makrh, Sofos, & 

Tzelepi 

 

2016 HE Students Qualitative/ 
quantitative 
 

LD tool eval-

uation 

Pozzi, Ceregini Persi-

co, Sarti, Brasher, 

Chacón-

Pérez,…Serrano 

 

2015a Mixed  

(AE, 

HE, VT) 

Teachers Mixed  

methods 

LD environ-

ment evalua-

tion 

Pozzi, Ceregini Persi-

co, Sarti Brasher, 

Hernández-Leo, & 

Asensio-Pérez 

 

2015b Mixed  

(AE, 

HE, VT) 

Teachers Mixed  

methods 

LD environ-

ment evalua-

tion 

Prieto, Asensio-

Peréz, Muñoz-

Cristobal, 

Dimitriadis, Jorrin-

Abellan, & Gomez-

Sanchez 

 

2013 HE Teachers 

Students 

Qualitative/ 

quantitative 

LD tool eval-

uation 

Prieto Tchounikine, 

Asensio-Pérez, 

Sobreira, & 

Dimitriadis 

 

2014 HE Teachers Mixed 

methods 

Teachers’ 

perception of 

LD tools 

Verbert,Ochoa, 

Derntl, Wolpers, 

Pardo, & Duval 

2012 HE Teachers Qualitative/ 

quantitative 

LD tool eval-

uation 

Legend: L2 (Second Language); HE (Higher Education); AE (Adult Education); VT (Vocation-
al Training); Sec. (Secondary school). LD (Learning Design) 
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4.3.1 Teachers’ needs for Learning Design tools 

As far as the first issue ‘What are (school and university) teachers’ needs for 

Learning Design tools?’, the analysis of the literature allowed me to explore or 

infer teachers’ needs even though the main focus of the research reported in the 

papers was different.  
In fact, just in a few cases, researchers directly asked the teachers about their 

needs, (e.g., Arpetti, Baranauskas, & Leo, 2014a). In other papers, teachers’ needs 

were derived from analysis of the teachers’ teaching practices (e.g., Bennett et al., 
2015) or from the evaluation of Learning Design tools (e.g., Conole, 2014; Pozzi 

et al., 2015b).  

The categories of needs were developed starting from the analysis of the pa-
pers. Hereunder are listed and commented these categories: 

1. Need for flexibility: in literature, flexibility is considered a key factor for 

adapting designs to different educational contexts, and it is frequently cit-

ed as a desirable feature in a Learning Design tool. In the analysed corpus 
of papers, flexibility is considered a desirable feature both at tool and 

method level (Arpetti, Baranauskas, & Leo, 2013) and was cited by teach-

ers as a positive aspect when required to evaluate a Learning Design tool 
(Conole, 2014). However, the term flexibility is used with different mean-

ings. In some cases, teachers use it referring to theory and context inde-

pendence. For example, in the process of collecting teachers’ requirements 

for an ideal Learning Design tool, Arpetti et al. (2014a) find flexibility as a 
central feature for allowing the reuse of designs and their revision and ad-

aptation to educational needs.  

In other cases, the term flexibility is used in relation to the structuring 
level of the tool and the provided guidance; namely, the more structured a 

tool is (and the greater the guidance provided), the more constraints are 

embedded in the design process. Bennett et al. (2015) conducted a series 
of interviews with university teachers about their design practices, em-

phasising that a tool should support the design process in a flexible man-

ner but, at the same time, provide guidance. Similarly, Laurillard et al. 

(2013) and Masterman and Manton (2011) point out that both flexibility 
and structuring could increase the value of design support tools. In the 

same vein, Levy (2015) concludes that it is useful to develop design tools 

that have a high level of flexibility in relation to pedagogical choices. Fi-
nally, Prieto et al. (2014) compared teachers' perceptions of two different 

Learning Design tools (Web Collage and EDIT2) with two different lev-

els of guidance; this comparison did not produce a conclusive position 
from teachers on this contrast. The need for flexibility was also expressed 

in terms of facilitating the editing process of projects even when the 
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teacher is in the delivery phase. This aspect refers to situations where the 

Learning Design tool is integrated with a delivery environment or, at 
least, the two systems (design and delivery) are interoperable. In these 

cases, flexibility refers to the possibility of going back to the original de-

sign and modifying it in the light of problems arising during delivery. In 
particular, Prieto, Asensio-Pérez et al. (2013) report that teachers asked 

for more flexibility in terms of modifications during delivery; similarly, 

Hermans, Janssen and Koper (2016) identify as highly desirable the abil-

ity to easily switch from the design environment to the delivery environ-
ment. 

2. Need for support for teacher cooperation: this need was mainly de-

duced from the documents focusing on the evaluation of the tools. Accord-
ing to Papanikolaou, Gouli, Makrh, Sofos, & Tzelepi (2016), the oppor-

tunity to receive peer evaluation of a developed project was viewed 

positively by teachers who participated in the evaluation of the PeerLAND 

tool. Similarly, researchers of the METIS project found that project partic-
ipants appreciated the opportunity provided by the adopted Learning De-

sign platform (ILDE) to share their project (e.g., for collaborative small 

group commenting or editing) (Pozzi et al., 2015b).  
3. Need for support for reuse and adaptation of designs: this need is men-

tioned in the papers by Arpetti et al. (2013, 2014a), which gather require-

ments for the development of Learning Design tools. Laurillard et al. 
(2013), based on a series of interviews, conclude that, for teachers in high-

er education, drawing on the work of colleagues is an accepted practice, so 

a valid learning design environment should support the retrieval of exist-

ing designs and their adaptation; of the same opinion are Bennett et al. 
(2011). Even in works where the focus is on evaluating a tool (e.g., 

Conole, 2014; Masterman & Manton, 2011), the results indicate that the 

possibility of reusing and adapting designs developed by others is valued 
positively when it is available; according to Hernández-Leo et al. (2013), 

the possibility of (co)creating designs from existing ones is judged useful 

and this practice seems to be preferred to creating new designs from 
scratch 

4. Need for support for reflection: the possibility of designing teaching in-

terventions in a structured manner and having the design itself (in graphic 

or textual format) available at all times, during and after the design phase, 
is an important added value of Learning Design. The availability of the de-

sign should support reflection on its various aspects (rationale, pedagogi-

cal framework, etc.) and rethinking it after its implementation. According 
to Arpetti et al. (2014a), teachers consider reflection support an important 

feature of a Learning Design tool. Support for reflection was also explored 
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by Prieto et al. (2014) and compared with support for practice (i.e., putting 

ICT-enabled scenarios into practice); in this case, teachers expressed posi-
tive opinions regarding support for both pedagogical reflection and con-

crete teaching practice. 

5. Need for tools easy to be used: ease of use is one of the most explored 
aspects with regard to technologies; this aspect is obviously also relevant 

for Learning Design tools and is cited as a key feature in research (Levy, 

2015). In terms of usability, Learning Design tools can be forms that can 

be easily filled by teachers without specific technical skills, but also tools 
that require familiarity with Information and Communication Technolo-

gies and involve a certain learning curve. The importance of 'usability' was 

clearly expressed in the user requirements collected by Arpetti et al. 
(2014a) and is cited among the desirable characteristics of a tool by Ben-

nett et al. (2011). Usability is one of the most commonly assessed parame-

ters in the evaluation studies considered (e.g., Conole, 2014; Hernández-

Leo et al., 2015; Katsamani & Retalis, 2013; Mylonakis, Arapi, Mou-
moutzis, Christodoulakis, & Ampartzaki, 2013).  

6. Need to save time:  in studies investigating needs and requirements, the 

ability of the tool to save time is mentioned by Arpetti et al. (2014a) as 
one of the requirements for the use of a Learning Design tools. The same 

is highlighted in two studies devoted to the evaluation of one or more tools 

(Hernández-Leo et al., 2015; Prieto et al., 2014) although, in the second 
case, only implicitly. Furthermore, the study conducted by Verbert et al. 

(2012) showed that authoring systems that integrate techniques for rec-

ommending sequences of activities seem to be preferred to traditional au-

thoring environments (in which the author is free to compose the se-
quence), as they allow teachers to save time during the authoring process. 

7. Need for support of textual or graphical representation: different 

Learning Design tools allow the use of graphical and/or textual design rep-
resentation. For example, for designing the flow of activities, in the au-

thoring phase, some tools make available a set of icons representing the 

different kinds of elements (e.g., tasks, resources) that can be combined 
for building a design (see, for example, CADMOS, Katsamani & Retalis, 

2013), others are mainly based on textual representation, having the struc-

ture of a template to be filled in (see, for example, EDIT2, Sobreira & 

Tchounikine, 2012). The issue of type of representation is debated in the 
field and in the studies analysed teachers express divergent positions about 

this topic. There are studies in which teachers seem to prefer a textual rep-

resentation rather than a graphical one. This was found by Arpetti et al. 
(2013), who report that the representation used to describe the learning de-

sign is basically textual and in a following study (Arpetti, Baranauskas, & 
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Leo, 2014b) that the graphical representation of designs is not valued by 

teachers. When this aspect is explored during the evaluation of a tool, 
findings are contradictory: in some cases, teachers seem not to appreciate 

it (Conole, 2014) while in others the visual metaphor proposed is positive-

ly valued (Katsamani & Retails, 2013). According to Masterman & Man-
ton (2011) graphical representation seems to be preferred by teachers at 

the beginning of the design process. 

8. Need to activate design thinking processes teachers are familiar with: 

Laurillard et al. (2013) highlight that, even if the Learning Design tool’s 
ultimate aim should be to enhance teachers’ design practice, the tool 

should mainly support the way teachers approach their normal practice. 

Bennett et al. (2015), reports that, when designing, university teachers 
tend to accept support from colleagues of the same subject, especially 

within the same institution. Starting from Stark’s findings (2000), the au-

thors state that the strategy for improving teaching should build on beliefs 

of faculty groups and derived from the disciplines. In this sense, they state 
that design support tools should be based on the teachers’ and institutional 

design culture. 

4.3.2 Barriers to adoption of Learning Design tools 

The second issue that was explored through the review is ‘What are the main 

barriers to the adoption of Learning Design tools and the proposed design practic-

es?’. 
In the analysed papers barriers to adoption are rarely openly explored; as said 

above, the selected studies were mainly about tools’ evaluation. Barriers, there-

fore, are inferred here from teachers’ answers and comments. To organise the 
barriers identified through the analysis, I adopted the framework proposed by 

Ertmer (1999), who introduced two orders of barriers to technology integration: 

first-order barriers are defined as extrinsic to teachers and are represented as 
“types of resources (e.g., equipment, time, training, support) that are either miss-

ing or inadequately provided in teachers' implementation environments” (p. 50); 

second-order barriers, on the other hand, are intrinsic individual barriers that are 

deeply rooted and therefore not so easy to overcome; with second order barriers 
Ertmer refers, for example, to teachers’ beliefs about teaching and learning that 

may not be immediately evident. As Ertmer himself underlined, and I discuss 

below, first- and second-order barriers are intertwined. 
In the following, the list of barriers belonging to the two categories are pre-

sented. 
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4.3.2.1 First order barriers 

1. Lack of institutional support: as Masterman & Manton (2011) point out, 
lack of support hinders the adoption of all technologies in the educational 

context, and therefore it is also a problem for Learning Design tools. The 

interoperability between the adopted Learning Design tool and the systems 
already in use in the institution is an important aspect, since it saves time 

and money. Pozzi and colleagues (2015a) highlight the technological in-

frastructure provided by the institutions as another aspect influencing the 

adoption of a Learning Design tool. 
2. Lack of adequate teacher training: the integration of new learning de-

sign methods and tools entails a change in the usual planning/design prac-

tices and in teaching itself; it is evident that this change can hardly take 
place without specific training. Hernández-Leo et al. (2015) report that 

half of the teachers involved in their training requested advanced follow-

up training sessions to increase their confidence in using the tool. Accord-

ing to Pozzi and colleagues (2015a), participants in the METIS workshops 
expressed the need for continuous support, especially from a technical 

point of view. 

3. Time/workload: time and workload can clearly affect the uptake of inno-
vation in general. Of course, the use of a tool and the related design meth-

od can be influenced by teachers’ need to save time. Hernández-Leo et al. 

(2015) as well as Prieto et al. (2014) report that some teachers consider 
workload and time limits as an obstacle to tool adoption. 

4. Conceptual complexity of method and tools: the issue of complexity 

remains controversial in studies. As written in chapter 2, Learning Design 

tools are very different among themselves, employing very easy templates 
or even languages developed on purpose (e.g., IMS-LD specifications) 

that, sometimes, can be considered more complex. Despite these premises, 

Derntl, Neumann, Griffiths and Oberhuemer (2010, 2012) report that 
teachers with little or no previous IMS-LD specifications’ knowledge were 

able to solve a design task using the language; therefore, the complexity of 

the specifications seems not to be an insurmountable barrier to its use for 
authoring, as is often surmised. Prieto et al. (2014) compared tool percep-

tion and adoption intention of a group of teachers exposed to two tools 

with different levels of complexity. Tool appreciation and adoption inten-

tion seemed to be influenced by the order in which teachers were exposed 
to the tools. Specifically, the teachers who were exposed first to a tool 

with an easy interface tended to appreciate both tools; on the contrary, the 

teachers exposed first to the more complex tool expressed less intention to 
adopt either of the tools after the workshop.  
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5. Adoption by peers: in their research Masterman and Manton (2011), re-

ported that communities of teachers have a pivotal role in supporting the 
diffusion of a tool. In the same vein, Hernández-Leo et al. (2015), found 

that the level of participation of colleagues in the community affects 

teachers’ intention to use. Moreover, they identified the degree of adoption 
by peers as an open challenge. 

4.3.2.2 Second-order barriers 

1. Use of Information and Communication Technologies in teaching 

practice: this kind of barrier emerged both in the studies of Arpetti et al. 
(2014a), Prieto Asensio-Pérez et al. (2013) and Prieto et al. (2014). The 

previous experience in using Information and Communication Technolo-

gies in teaching practice seems to have an influence at two levels: 1) It af-
fects the perceived advantage of using the tool (advantages in terms of au-

tomatic implementation of the design in the learning management system, 

where available); and 2) It affects attitudes toward using the tool (partici-

pant teachers who did not normally use Information and Communication 
Technologies in teaching were less likely to adopt authoring Learning De-

sign tools and tended to appreciate tools with an easier interface). 

2. Teachers’ motivation: intrinsic motivation should be considered crucial 
for the achievement of any type of result and of course also for the uptake 

of a tool, which should show a clear benefit to the teacher. Institutional 

imposition, which makes teachers feel their autonomy is limited, can de-
motivate them (Masterman & Manton 2011). Without speaking explicitly 

about motivation, Prieto et al. (2014) highlighted that teachers make a 

cost-benefit analysis when considering usage and adoption of design tools. 

4.4 Discussion 

This review approached the issue of tools adoption from a twofold perspec-

tive: teachers' needs for Learning Design methods and tools and barriers. The 
studies considered often had aims other than the investigation of these two as-

pects, therefore needs and barriers have been mainly inferred from teachers’ an-

swers or researchers’ conclusions. As far as the context of the studies, the majori-

ty of them have been carried out in higher education, while a small number 
present a mixed sample. The prevalence of studies in higher education can be 

explained considering the growing pressures that teachers in that context are ex-

periencing in terms of quality expectations and introduction of innovations 
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(Goodyear, 2015). Nevertheless, even at other education levels, innovation in the 

teaching practice is becoming a major issue and teachers can clearly benefit from 
a focus on their design practice and needs. 

Regarding the teachers’ needs, the results confirm that flexibility is a highly 

desirable quality for a tool. The term flexibility seems to be used with multiple 
facets (e.g., flexible in relation to the context or pedagogical model, flexible in 

runtime changes, etc.). Teachers appear to be wary of constraints that tools may 

impose on the creative process of design, but, in the end, a tool should also scaf-

fold teachers in the design process. This is in line with the results of a research 
study issued after the review, which had flexibility as one of the main research 

questions (Pozzi et al., 2020). Teachers seemed to appreciate the flexibility of the 

tool allowing them to fill in the different fields without forcing a specific se-
quence or a specific level of detail, but, at the same time, providing guidance to 

the process. This aspect is intertwined with how the tool aligns with teachers’ 

design thinking, since a flexible tool allows the teacher to follow his/her own 

design practice. 
Ease of use and the capability of a tool to help teachers save time/lower the 

workload (qualities that can be considered an expression of usefulness or collat-

eral to it) were cited among needs and are, certainly, important for a tool. This 
opens a due reflection about (a) the importance that perceived usefulness can have 

in the decision to adopt a tool and (b) the need to provide teachers with the oppor-

tunity to familiarize with Learning Design tools (through training or long-term 
support) in order to appreciate their usefulness. 

The possibility to share and reuse one’s own designs or designs created by 

others appear among the needs and are cited among actual design practices; 

moreover, the possibility to co-create is positively valued when available in the 
Learning Design tools. Therefore, features supporting collaboration (sharing, 

reusing and co-creating) seem to be of interest for teachers. The sharing features 

seem to be particularly appreciated by those working in institutions with a strong 
collaboration culture (Hernández-Leo et al., 2018). 

The issue of the form of representation (graphical or textual) is widely debat-

ed in the field and remains controversial also in the literature considered in the 
review. The preference for textual representation may result from the established 

practice of teachers to draft their projects in text format on paper, a practice that 

can easily be reproduced in Learning Design tools based on templates to be filled 

in. Textual representation may also be considered more readable. Furthermore, 
tools that propose graphical representations may present a certain complexity: the 

proposed representations may not be intuitive for teachers and require a non-

negligible learning effort. A possible solution proposed by Pozzi et al. (2020) is to 
integrate both forms of representation in the tool, favouring graphical forms well 
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known by teachers, such as mind maps, instead of providing original but ‘proprie-

tary’ forms of representation. 
Regarding the barriers to adoption, papers were analysed in the light of 

Ertmer’s (1999) organization in first and second order barriers. Among the first 

order barriers, the context (that can be the institution or the professional commu-
nity) seems to have a role in adoption and is an aspect that needs to be considered. 

As far as the role of the institution, if top-down impositions can be ineffective or 

counterproductive (Masterman & Manton, 2011), the lack of support from the 

institution can be considered a barrier to adoption (Pozzi, 2015a). On the other 
hand, the presence of an active community of peers seems to positively affect 

adoption intentions.  

Adequate training seems to be another crucial aspect, which can also entail 
the creation of a community in which teachers share Learning Design experiences 

and designs, as proposed by Asensio-Pérez and colleagues (2014).  

The conceptual complexity of methods and tools has been considered one of 

the aspects hindering the adoption; the results reported in some papers analysed in 
this review seem not to confirm this assumption. However, it is worth noting that 

two of the studies (Derntl et al., 2010; Derntl et al., 2012) are focused on the IMS-

LD specification, which represents a specific case that cannot be generalized. 
Moreover, the studies refer to the learnability of the IMS-LD specifications and 

not to the teachers’ intention to adopt them. Time and workload can be considered 

transversal factors and are symmetrical to the need to save time. Unfortunately, in 
several educational contexts the time devoted to the design of the learning experi-

ence is not acknowledged, neither in terms of workload nor of salary. For this 

reason, the issue of time saving might be felt as prominent.  

As second order barriers, I identified two main issues in the analysed papers: 
the use of Information and Communication Technologies in teaching practice 

and, last but not least, motivation. Motivation is scarcely explored in the analysed 

literature, suggesting that it might deserve more attention and more thorough 
analysis. 

The panorama of needs and barriers outlined in this review reflects a com-

plexity of partially interrelated aspects. Some barriers can be seen as symmetrical 
to needs, for example the issue of tool complexity is symmetrical to the need of 

tools ease to use. Similarly, the social/community aspect is expressed both as a 

need and a barrier: teachers require (or evaluate positively) tools supporting col-

laboration with others and the lack of support of the community is seen as an 
obstacle to adoption. If I revisit the analysis of Asensio-Pérez et al. (2017) pre-

sented in the introduction, some of the elements listed in this review can be in-

cluded in the three main categories of factors affecting adoption proposed (fea-
tures of Learning Design tools, teachers’ mindset and training). However, 

according to my analysis, other elements such as contextual and individual fac-
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tors, were not included or at least remain overshadowed in that categorization but 

appear to unite Learning Design tools with technologies in general.  
The findings from this literature review did not break new ground per se since 

most of the issues presented are well known in the research field. The aim of this 

review in the flow of the thesis lies in the systematization of these findings, so as 
to have a set of elements to investigate in the following actions of the research. 

Moreover, the review highlighted some gaps in the available literature need-

ing to be thoroughly deepened by researchers in the field. Firstly, even though 

teachers are the final users of the proposed methods and tools, few of the studies 
selected for this review directly explore teachers’ actual design practices and 

needs. The reason may lie in the propensity to conduct research relating to the 

specific field of interest of researchers and not merely exploratory. On the one 
hand, researchers with a technological background tend to focus more on the usa-

bility of specific tools, leaving educational aspects in the background. On the 

other hand, researchers with an educational background do indeed pay more at-

tention to the current needs and practices of teachers but are more interested in 
exploring the effectiveness of their proposal for Learning Design. Therefore, in 

both cases, the studies remain focused on specific methods and tools and rarely 

investigate the topic itself. 
The lack of studies specifically dedicated to barrier analysis can be considered 

a gap in the field. Despite the attention devoted to the issue of tool adoption, just 

one paper (Prieto et al., 2014) explored perceived barriers to adoption directly 
with teachers/practitioners themselves, while the others mainly focus on the eval-

uation of specific tools. This often led to results, and actions, related to specific 

tools or situations, narrowing the impact of the research. 

Almost none of the studies included in the review adopts a comparative ap-
proach, which in fact could be productive for identifying the perceived strengths 

and weaknesses of different tools and methods in the eyes of teachers. Here again, 

the reason may be the primary need to evaluate the effectiveness of the proposed 
methods and tools, overshadowing the general issue of adoption.  

In addition, the adoption of a new practice or a tool is a complex process that 

should be monitored in the long term but, probably due to various constraints in 
terms of time, cost, teacher availability, etc., almost no studies envisaged a fol-

low-up: while teachers are asked about their experience with a tool or method 

immediately after a course or a practice experience, a follow-up aimed at under-

standing whether the experience had an impact and led to concrete adoption is 
quite uncommon. A final reason could be a generally pessimistic view of teachers' 

ability to work as designers in their own right. 

Furthermore, few of the studies reviewed explored barriers at the individual 
level and, in particular, the aspect of motivation, which could be relevant to the 
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design and implementation of actions to promote the adoption of tools and meth-

ods. 
As far as the research community, some recommendations can be derived 

from this analysis of the literature. First of all, current research on Learning De-

sign for the introduction of a more design-based approach into teaching practices 
should be balanced with complementary studies aimed at better understanding 

current teaching practices and beliefs (see, for example, Bennett et al., 2015, 

2017). This could help develop artefacts that can guide the design process and, at 

the same time, improve it, striking a balance between actual and optimal practices 
(Laurillard et al., 2013). This aspect could also be explored in relation to teachers' 

motivation to adopt Learning Design methods and tools. 

Since the focus on tools usability may distract the attention away from factors 
that are ‘tool-independent’, research effort should be dedicated to exploring 

transversal barriers, to reach more general conclusions and address them effec-

tively. Broadening of focus, especially in the direction of individual/personal 

factors would follow the path indicated by Straub (2009). Summarising the main 
theories in the field of technology adoption and diffusion, Straub concludes that 

technology adoption is a process that is complex, inherently social and develop-

mental in which the characteristics of the innovation are only one of the factors 
influencing its adoption; according to Straub, individual and contextual factors 

also play an important role. In this sense, addressing cognitive, affective and con-

textual aspects becomes crucial to support adoption, and these should be studied. 
Another point is the importance of comparative studies. Studies like the one 

proposed by Prieto et al. (2014), can support reflection on desirable features of 

tools and possible solutions to foster teachers’ adoption of Learning Design tools 

and methods. These comparative studies should not be limited to an experimental-
ly designed phase (within a controlled context such as a workshop or seminar) but 

should also include a follow-up phase in which teachers’ opinions (or behaviours) 

are investigated again after that they used the tools in their own teaching contexts, 
in authentic conditions. This kind of studies could provide researchers with inter-

esting data, because only by testing and comparing different solutions can teach-

ers express their preferences and really become aware of their needs in terms of 
features offered. Comparative studies could benefit from collaboration between 

institutions that have developed Learning Design methods and tools and that are 

currently carrying out training initiatives with teachers.  

Finally, conducting more follow-up or long-term studies that involve teachers 
who have used or been trained with one or more Learning Design tools could 

shed light on the factors influencing the decision to adopt a method and/or design 

tool. Indeed, these teachers could be considered as informants and contribute to 
research in the field. Of course, these kinds of studies require considerable in-

vestment and suffer from the drop-out of participants in the long run, but never-
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theless they seem to me to be the way to go to gather meaningful information. For 

follow-up studies, the creation of online communities and the provision of long-
term support by trainers can increase the opportunities for data collection. 

Finally, I drew some conclusions from the methodological viewpoint, espe-

cially about the advantages and implications of the use of digital technologies to 
support data collection and analysis in the systematic literature review; these con-

clusions were published in a paper dedicated to the research design of the thesis 

(Dagnino et al., 2020). For retrieving the papers, I consulted five electronic data-

bases that, according to the definition of Hai-Jew (2015), represent secondary 
information collection tools. The use of electronic databases allowed me getting 

reliable results, by finding papers corresponding to my interests in a large amount 

of literature through a fast and accurate automatic selection process; on the other 
hand, the search required to develop a search string which allowed me to include 

only publications of interest without excluding any. This was the most challeng-

ing issue since an inaccurate or broad search string could have significantly af-

fected the conclusions of my research. For managing the search results, I relied on 
Excel, which was used for abstract and title analysis, supporting the selection 

process aimed at reducing the number of relevant papers. Excel is a well-known 

and easy to use software, but its use in this case required ‘soft’ technical capabili-
ties since it was necessary to write a script for merging the different datasets; in 

this case I had to ask for help. Therefore, conducting the systematic literature with 

the support of available digital technology has led me to acquire new skills and 
collaborate with other researchers to minimize possible mistakes. 

4.5 Review update 

Since the systematic literature review considered the literature between 2010 
and 2017, I carried out a new search in May 2023 (covering the time frame April 

2017-April 2023), using the same search string, only on one database (Web of 

Science) to study the advancements in the research as far as the adoption of 
Learning Design tools and methods. Web of Science covers a wide range of pub-

lications in Social Science and Technology, but it is more selective than Scopus 

(Singh, Singh, Karmakar, Leta, & Mayr, 2021). 

A total of 110 records were retrieved, including journal, conference papers 
and book chapters. The same procedure applied in the systematic literature review 

was adopted to select the papers to read. Twenty out of 110 papers were selected 

and read by me. Thirteen papers were considered for this update and are reported 
in Table 4.2. 
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The selected studies were carried out in multiple contexts (Teacher Education, 

School and Higher Education) and most of them (9) used both qualitative and 
quantitative methods or mixed methods.  

As far as the aims of the studies two main aims were identified: 

• Tools’ perception/evaluation: eight out of the 13 papers focus on the 

evaluation of a specific tool, mainly in terms of perceived usefulness 
and/or ease of use but also about specific research questions (e.g., Zalavra 

& Papanikolaou, 2019).  

• Studies on users’ needs: this category includes studies that collect users’ 

needs as a main or secondary outcome (4 out of 13).  

As detected in the systematic literature review, the evaluation was carried out 
mainly during the training about the tool or immediately after. In some cases, 

tools were presented in training courses and teachers had months to use the tool(s) 

(see for example studies conducted by Zalavra & Papanikolaou (2019), Zalavra, 
Papanikolaou, Dimitriadis, & Sgouropoulou (2021) and Zalavra, Papanikolaou, 

Dimitriadis, Sgouropoulou (2023)). Kurvits et al. (2019) reported that teachers 

had used the tool for 4 months before the assessment. None of the studies envis-
aged a follow up. 

The study not included in the two groups had the declared aim to identify the 

design principles for developing a tool (ed-Crumble) (Albó & Hernández-Leo, 

2018) by exploring the design practices of the involved teachers. 

Table 4.2 - Papers analysed in the review update 

Authors Year Context Participants Methodology Aim 

Albó, & Hernández-

Leo 

 

2018 Sec. Teachers Qualitative Extract design 

principles 

Albó, & Hernández-

Leo 

 

2019 Sec. Teachers Mixed  

methods 

Tool percep-

tion/evaluation 

Albó, & Hernández-

Leo 

 

2021 Mixed Teachers Qualitative/ 

Quantitative 

Tool percep-

tion/evaluation 

Bakki, & Oubahssi 2021 NS NS Quantitative Tool percep-

tion/evaluation 

Bakki, & Oubahssi 2022 NS NS Quantitative Tool percep-

tion/evaluation 

Divjak, Grabar, 

Svetec, & Vondra 

2022 HE Practitioners NS Tool percep-

tion/evaluation 
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Kurvits, Laanpere, 

Väljataga, & Rob-

tsenkov  

2019 NS Teachers and 

educational 

technologists 

Qualitative/ 

Quantitative 

 

Tool percep-

tion/ evalua-

tion and de-

velopment 

Laurillard, Kennedy, 

Charlton, Wild, & 

Dimakopoulos 

2018 NS Teachers Qualitative/ 

Quantitative 
Tool evalua-

tion 

      

Pozzi, Asensio-Pérez,  

Ceregini, Dagnino, 

Dimitriadis, & Earp  

 

2020 Prim. 

and Sec. 

Teachers Qualitative/ 

Quantitative 
Teachers’ 

needs 

Schmitz, Scheffel, 

van Limbeek, Be-

melmans, & 

Drachsler 

 

2018 HE Teachers and 

students 

Qualitative/ 

Quantitative 

Teachers and 

students’ 

needs 

Zalavra & Papaniko-

laou 

 

2019 TE Pre-service 

teachers 

Qualitative/ 

Quantitative 

Tool percep-

tion/evaluation 

Zalavra, Papaniko-

laou, Dimitriadis, & 

Sgouropoulou 

 

2021 TE Pre-service 

and in service 

teachers 

Mixed 
methods 
 

Teachers’ 

needs 

Zalavra, Papaniko-

laou, Dimitriadis, & 

Sgouropoulou 

2023 TE Teachers Mixed 
methods 
 

Teachers’ 

needs 

Legend: TE (Teacher Education); HE (Higher Education); Prim. (Primary school); 

Sec. (Secondary school); NS (Not Specified). 

 

For this update, the needs and barriers identified in the systematic review 

were searched in the documents, but, as in the first review, a double approach 
(inductive and deductive) was adopted so as to identify new ones.  

4.5.1 Teachers’ needs for Learning Design tools 

Regarding the factors identified in the systematic literature review, the results 

of the papers analysing teachers’ needs partially overlap with the previous find-

ings. 
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1. Need for flexibility: this need is reported in several of the studies, in 

terms of theory and context independence or level of guidance. Zalavra 
and Papanikolaou (2019) point out that teachers suggested to make the 

pre-defined options given by the tool extendable and customizable while 

Divjak, Grabar, Svetec, Vondra (2022) report the teachers’ request to 
make the tool independent from the formal study programme. Other au-

thors explored the possibility to let the user select the level of guidance 

provided by the tool (Pozzi et al., 2020; Zalavra, et al. 2021), indeed the 

preference for guidance or support remains debated (Zalavra et al., 2023) 
and the solution to increase the freedom of the user to decide the level of 

guidance within the tool can be valuable. The issue of flexibility was ex-

plored also by Albó and Hernández-Leo (2019) and Laurillard, Kennedy, 
Charlton, Wild and Dimakopoulos (2018). 

2. Need for support for teacher cooperation: it is mentioned in several pa-

pers (Albó & Hernández-Leo (2018, 2021), Kurvits et al. (2019), Lau-

rillard, et al. (2018) and Zalavra & Papanikolaou (2019)). Albó and Her-
nández-Leo in the paper published in 2021 highlight the teachers’ need to 

increase cooperation within and outside their community (institution). For 

assuring this support, social features have been integrated in their tools by 
Kurvits and colleagues in the tool Le Planner, and Albó and Hernández-

Leo in edCrumble.  Laurillard et al. (2018), pinpoint that Learning De-

signer was able to build and support an international community of teach-
ers developing and sharing their designs. 

3. Need for support to reuse and adaptation: the need is cited by Albó and 

Hernández-Leo (2021) who highlight the fact that edCrumble is built on 

top of the LdShake platform (for sharing learning designs) and therefore 
supports reuse and adaptation. Kurvits et al. (2019) report that teachers re-

quire the possibility to reuse other teachers’ designs. 

4. Need for support for reflection: this aspect was explicitly investigated 
by Zalavra and Papanikolaou (2019) and Albó and Hernández-Leo (2021) 

in relation to specific tools: Learning Designer and edCrumble. According 

to the authors, the design analytics provided by both the tools were appre-
ciated by teachers since they support their reflection on designs. Moreo-

ver, Zalavra and Papanikolaou (2019) state that teachers asked for more 

feedback on the designs to support reflection. Finally, Laurillard et al. 

(2018) report teachers’ feedback on the capability of the tool to support re-
flection. 

5. Need for tools easy to be used: the usability of the tool was investigated 

by Albó and Hernández-Leo (2021), Bakki and Oubahssi (2021, 2022), 
Laurillard et al. (2018) and Zalavra and Papanikolaou (2019). 
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6. Need to save time: Kurvits et al. (2019) report that teachers considered 

the tool (LePlanner) able to help them save time without further specifica-
tions. Albó and Hernández-Leo (2021) state that the possibility to share 

designs and reuse those prepared by others would save time. Nevertheless, 

teachers involved in the evaluation did not confirm this statement. 
7. Need for support of textual or graphical representation: this issue is 

deepened in three studies with completely different objectives. While 

Kurvits et al. (2019) conclude that the visual representation should be pre-

ferred to narrative representation to support teachers in changing their 
teaching approach, Pozzi et al. (2020) analyse the issue in the different 

phases of a design and conclude that a tool integrating the two different 

forms of representation allows teachers to make the most of them and fol-
low the specific needs. In the other study, thanks to a comparative ap-

proach, Zalavra et al. (2023) analyse different dimensions of the graphical 

representation and conclude that teachers prefer a visual format and a 

global organisation. Also, Laurillard et al. (2018) report teachers’ appreci-
ation for the visual representation provided by the tool.  

8. Need to activate design thinking processes teachers are familiar with: 

three papers report participatory design approaches for the design of 
Learning Design tools. In two cases authors followed a process of co-

design of the tool with teachers (Albó & Hernández-Leo, 2018; Kurvits et 

al., 2019). In the other paper, authors report to have collected needs pre-
liminarily (Schmitz, et al. 2018). This need may refer more in general to 

teachers’ existing design practices. For example, Albó and Hernández-Leo 

(2018) developed design principles for their tool (edCrumble) and con-

clude that the tool can be based on an activity-centred model but, at the 
same time, it should allow teachers to connect with their content-based 

approach. Moreover, they highlight that the tool should be based on a 

timeline where users can place their activities sequenced, since this is the 
way in which teachers are used to plan their activities. For the same rea-

son, Kurvits et al. (2019) similarly conclude that the design (defined peda-

gogical scenario) should be presented on a timeline. 
 

Other needs emerged in this update are: 

9. Need for support to deployment: the issue of the implementation of the 

designs in learning management systems was central in the field; indeed, 
the integration would allow teachers to save time in the course implemen-

tation and to collect information in order to reflect on the design in the 

light of its implementation. In the previous literature review this issue did 
not emerge but was cited by experts in the Delphi study (see section 

5.3.3). In this update it is reported as a need expressed by teachers to in-
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crease the usefulness of the learning design environment (Divjak, et al. 

2022; Zalavra & Papanikolaou, 2019), and as a recommendation of au-
thors to make the tool useful in different contexts (Pozzi et al., 2020). In-

tegration/coherence between the two tools was also tackled from a com-

pletely different perspective, namely having the learning management 
system as the focus and conceiving the Learning Designs tool as a support 

to MOOC design (see Bakki & Oubahssi, 2021, 2022 who developed a de-

sign tool to support the course design in Moodle). 

10. Need for support of learning analytics: the attention towards analytics 
has grown in the last years as highlighted in section 2.4.1. Indeed, analyt-

ics can inform the decisions about designs and contribute to their evalua-

tion (Pishtari et al., 2020). Among the papers analysed, Schmitz et al. 
(2018) specifically investigated the needs of teachers and students for a 

dashboard, to personalise feedback on learning activities. Learning analyt-

ics are cited also by experts in the Delphi study (see section 5.3.3). 

11. Need for support to conceptualization of learning designs: two studies 
about the tool Learning Designer highlight teachers' appreciation of the 

pedagogical support given from the tool (Laurillard et al. (2018) and 

Zalavra & Papanikolaou (2019)). The same appreciation was obtained by 
Albó and Hernández-Leo (2021) regarding the edCrumble tool.  This need 

is intertwined with the need for guidance discussed before and emerged al-

so in the Delphi study (see section 5.3.3). 
12. Need for sharing (part of) the design with students: some of the studies 

analysed highlight teachers’ attention towards sharing designs or plans 

with students. In the development and evaluation of edCrumble Albó and 

Hernández-Leo report the teachers request (2019) and the positive evalua-
tion (2021) of the possibility to share the plan with students. Kurvits et al. 

(2019) moved a step forward and propose the possibility to co-design with 

students. 

4.5.2 Barriers to adoption of Learning Design tools 

Barriers were openly investigated only by Albó and Hernández-Leo (2021), 

using the initial systematic literature review (Dagnino et al., 2018) as a refer-
ence. Barriers in other studies were, as I have done in the systematic literature 

review, inferred by teachers’ answers and comments. 
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4.5.2.1 First order barriers 

1. Lack of institutional support: this factor was investigated with teachers 
by Albó and Hernández-Leo (2021) but in terms of ‘institutional recogni-

tion’. Using this specific interpretation, teachers' answers diverged, and 

half of the respondents considered it not important. On the other hand, in-
stitutional support can take different forms (like dedicated time to design 

or an adequate infrastructure), therefore this barrier needs to be studied 

considering the different forms the institutional support can take. Indeed, 

the same authors refer that one barrier identified by the teachers is the 
‘lack of systematics’, that could be addressed at institutional level by 

providing more support to teachers and reaching agreement with teachers 

on the introduction of new ways of working. 
2. Lack of adequate teacher training: this barrier can be found only in 

Albó and Hernández-Leo (2019) in terms of the need for support to learn 

how to use the tool expressed by one teacher. 

3. Time/workload: the issue of time resulted from some of the considered 
studies, for example Albó and Hernández-Leo while defining the design 

principles of edCrumble; the same authors in 2019 reported that teachers 

identify as a weakness of the tool (edCrumble) the high investment in 
terms of time required to create a complete design, a similar consideration 

was reported in the study for evaluating the tool in 2021. The issue of 

teachers’ limited time for designing learning is reported also by Laurillard 
et al. (2018) even though it was a single teacher who raised it.  Kurvits et 

al. (2019) cited the lack of time among the difficulties met by teachers. 

Two other first order (extrinsic) barriers identified in the systematic literature 

are not present in the selected papers: 4. Conceptual complexity of methods and 

tools and 5. Lack of adoption by peers. As far as the issue of the complexity, it 

could be because the usability was a concern shared by many of the authors. Two 

more extrinsic barriers emerged from this update: 
6. Scarce adaptability of tools to context/curriculum: this barrier was sug-

gested by experts in the Delphi study (see section 5.3.3). Zalavra and Pa-

panikolaou (2019) report that some of the teachers felt limited by the tool 
and would have preferred to parametrize it, adding alternatives to those 

proposed by the tool. 

7. Scarce maturity of the tools: Albó and Hernández-Leo (2019) cite 

among the weaknesses of the tool the fact that the tool still had usability 
issues and lacked functionalities to be implemented. 
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4.5.2.2 Second order barriers 

The systematic literature review identified two second order barriers. The 1. 
Use of Information and Communication Technologies in teaching practice 

does not appear in any of the studies. The 2. Teachers’ motivation was not open-

ly explored in the papers, but Albó and Hernández-Leo (2021) report that teach-
ers’ perception of an imbalance between costs and benefits to the detriment of the 

latter is an obstacle to adoption. 

4.5.3 Discussion 

This update has the aim of providing an overview in the advancements of the 

literature about the adoption of Learning Design methods and tools.  

Analysing the studies in the light of the points raised in the systematic litera-
ture review, an interesting finding is that Albó and Hernández-Leo, for the first 

time, approached the development (2018) and the evaluation of a tool (2021) with 

a clear focus on adoption. In their paper published in 2018 they identified two 

rules which they think can facilitate the adoption of the Learning Design tools in 
the educators’ daily practice: 1) tools should seek to connect with teachers’ exist-

ing practices and 2) tools should seek for solving teachers’ day-to-day problems. 

In 2021, they extended the tool (edCrumble) evaluation to the analysis of the fac-
tors affecting adoption taking into consideration the results of the previous litera-

ture review (Dagnino et al., 2018). Moreover, among the selected studies it is 

possible to find a comparative study conducted by Zalavra et al. (2023) on the 

form of representation of designs in Learning Design tools. The conduction of 
comparative studies was advocated in the systematic literature review since it can 

support reflection on desirable features of tools and possible solutions to foster 

teachers’ adoption of Learning Design methods and tools. 
Considering the two categories of factors (needs and barriers), it is evident 

that the selected studies put greater attention on teachers' existing practices and 

their needs than on difficulties met by teachers in using the tools, let alone in their 
adoption. This makes me conclude that barriers remain an underestimated issue in 

spite of the conclusions I reached with the systematic literature review (Dagnino 

et al., 2018). 

 In this update I traced the needs and barriers identified in the first systematic 
review, but I also found new ones. Speaking of needs, the update of the review 

shows an overlap with the original systematic review, but additional ones were 

retrieved. These needs indicate a focus on the enactment of the designs with stu-
dents as they relate to designs deployment through learning management systems 

and learning analytics, a source of information for the teachers.  
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Regarding barriers, as said above, a limited attention was devoted to them. 

Nevertheless I traced some of the barriers identified in the systematic literature 
review (such as time/workload and the institutional support) and found new ones: 

the first is related to the adaptability of the tool to different contexts (that can be 

related with the need of flexibility expressed by teachers): when a tool is not ped-
agogically neutral it can run the risk to be considered scarcely adaptable; on the 

other hand it provides a specific pedagogical support. The other is related to the 

maturity of the tools; tools at their very early stages can be perceived as less usa-

ble by teachers. 

4.6 Conclusions 

This chapter includes the systematic literature review that was the starting 
point of my research, and its update that I carried out after the conclusion of the 

thesis work in 2023. This update has the aim of providing the current state of art.  

 The systematic literature review carried out in 2017 helped me identify a list 

of needs and barriers and directed me towards the further steps of the thesis work. 
First of all, since it was not possible to establish a level of importance of these 

needs and barriers this question required to be further explored. Obviously, it 

could be explored in a real-life context with end-users of Learning Design meth-
ods and tools, but I also thought that asking experts to express their opinions on 

these findings through a Delphi study could bring interesting progress in the field. 

Furthermore, it was thought that the Delphi study (that is described in chapter 5) 

could be useful to involve experts in suggesting possible solutions to meet teach-
ers' needs and overcome barriers, solutions that could be tested in a real context 

(the case study). 

Instead of multiple short-term studies, these results directed the research to-
wards a case study that could be the setting for a long-term study and where some 

solutions could be tested. Although multiple short-term studies could have pro-

vided different perspectives, the literature review supported the idea that the 
adoption process should be studied in the long term. The case study aimed at this 

goal will be described in chapter 6. 

 The update of the literature review confirmed the trend of carrying out stud-

ies covering the training but not the following periods and the actual use of the 
tools. The issue of adoption was openly discussed only in a couple of studies car-

ried out by the same authors. The lack of long-term studies focusing on adoption 

confirms the informative potential of this thesis.  
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Chapter 5 
5 Delphi study 

This chapter reports the design, implementation and results of the Delphi 

study. The Delphi study was held in the second phase of the research study to 
answer RQ1 and, partly, RQ2, namely, to study the factors affecting the adoption 

of Learning Design methods and tools and to identify possible solutions to over-

come the barriers to adoption. The Delphi study is based on the findings of the 

systematic literature review reported in chapter 4; the review allowed to identify 
teachers’ needs and barriers, but it was not suggestive of their relative importance 

and therefore of what aspects may have a greater impact on adoption and, then, 

deserve more attention by researchers. For this reason, needs and barriers that 
emerged from the review were presented to a panel of experts who were asked to 

(i) rate the relative importance of these factors (teachers’ needs, extrinsic barriers, 

intrinsic barriers) and (ii) provide their opinions about how these may affect the 
adoption of Learning Design methods and tools. Finally, experts were also asked 

to suggest possible solutions to increase adoption, in the light of the reflections 

triggered in the Delphi study. Experts did not identify one of the two categories of 

factors as prevalent but agreed that they are almost equally important; on the oth-
er hand, they also agreed that needs deserve more attention when studying the 

adoption of Learning Design methods and tools. As far as the specific needs, ex-

perts gave a higher rate to those related to the teachers’ need to optimize their 
work in terms of time and effort, like for example the ease of use of the tool or its 

capability to help save time. Among barriers experts rated more contextual and 

transversal barriers such as time/workload or lack of institutional support. Re-
garding suggestions, experts focused mostly on solutions to overcome these last 

barriers, like the support of the institution or the lack of teachers’ training, even 

though particular attention was also paid on the maturity of the existing tools. 
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5.1 Introduction 

The Delphi study was conducted to further advance the systematic literature 

review (see chapter 4). The review explored the actual needs of teachers as far as 

Learning Design in terms of methods and tool features, and also the barriers pre-

venting Learning Design adoption. In the review,  teachers' needs were presented 
and discussed as a single category, while barriers were classified according to 

Ertmer's (1999) categorization of barriers to technology integration, namely two 

orders of barriers: (a) first order barriers are defined as extrinsic to teachers and 
are represented by “types of resources (e.g., equipment, time, training, support) 

that are either missing or inadequately provided in teachers' implementation en-

vironments” (p. 50); (b) second order barriers are intrinsic individual barriers, 
deeply ingrained and therefore not so easy to overcome. 

The systematic literature review explored needs and barriers but did not allow 

me to reach conclusions about the importance of these categories in affecting 

adoption, as well as the importance of the single needs and barriers emerging 
from the review. Therefore, the Delphi study is aimed to address these issues, in 

particular: 

• To define the relative importance of three categories of factors (teachers’ 

needs, extrinsic barriers, intrinsic barriers) with respect to the adoption of 
Learning Design methods and tools. 

• To define the relative importance of a set of needs and barriers, according 

to their perceived level of influence in the adoption of Learning Design 

methods and tools. 

Finally, experts were asked to suggest possible solutions to increase adoption, 
starting with the factors they identified as most impactful.  

The flow of the research and the role covered by Delphi study in the whole 

research design is shown in Figure 4.1. 
As it is represented, the Delphi study was nurtured by the systematic literature 

review and contributed to the second iteration of the case study. Indeed, in the 

second iteration of the case study I investigated both the factors emerged from the 
systematic literature review and the Delphi study, and some of the solutions pro-

posed by the experts in the Delphi study were tested with teachers. 

The decision to use the specific method of Delphi study was explained in sec-

tion 3.3.2; in brief the Delphi study was identified since I was interested in col-
lecting the opinions of experts in the Learning Design field (and reach consensus 

among them, as much as possible) on the factors identified, by taking advantage 

of the benefits of using a group technique but limiting the disadvantages of direct 
confrontation which can inhibit the expression of different opinions. The Delphi 

method is described in section 3.3.2.  
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5.2 Methodology 

5.2.1 Procedure 

The Delphi study was carried out according to the model proposed by Custer 

et al. (1999); their modified Delphi study model suggests the use of a set of care-
fully selected items proposed by the researcher, instead of open-ended questions 

in the first round. In this case the items of the questionnaires were based on the 

results (the needs and barriers) of the systematic literature review. Therefore, they 
included eight needs: 1) Flexibility; 2) Support for reuse and adaptation of de-

signs; 3) Support for co-operation among teachers; 4) Support for reflection; 5) 

Ease of use; 6) Time saving; 7) Textual and/or graphical representation; 8) Co-

herence with the teachers’ design thinking and culture. Regarding the barriers, as 
said above I adopted the categorization proposed by Ertmer (1999): first and sec-

ond order barriers. As to first order barriers, the following five barriers were in-

cluded: 1) Lack of institutional support; 2) Lack of adequate teacher training; 3) 
Time/workload factors; 4) Conceptual complexity of methods and tools; 5) Adop-

tion by peers. For the second order barriers, two main barriers were included: 1) 

Lack of use of Information and Communication Technologies (ICTs) in the teach-

ing practice and 2) Lack of motivation. 
Experts’ opinions were gathered through online questionnaires (available in 

Appendix 1. Data collection tools); indeed, experts were invited to rate the needs 

and barriers listed above. In the first round, experts were also required to propose 
needs and barriers they thought should be included while in the second-round 

experts were required also to suggest possible solutions. 

Questionnaires were structured into both closed and open-ended questions (to 
motivate the given ratings), and they will be described in detail in the sections 

below. 

5.2.1.1 Round I 

The questionnaire for the first round included 11 questions which were orga-
nized in five clusters: 

• Consent form (2 questions). 

• Background information (2 questions). 

• Part A: relative importance of the categories of factors that have been ex-

plored in the literature review (teachers’ needs, extrinsic and intrinsic bar-

riers) (2 questions). 
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• Part B: influence of specific teachers’ needs and (extrinsic and intrinsic) 

barriers in Learning Design adoption (4 questions). 

• Comments on the study (1 question). 

In Part A, participants were asked to rank the three categories in order of im-
portance and to motivate their rankings (open ended question). In Part B, partici-

pants were required to rate how much, in their view, a list of specific needs and 

extrinsic/intrinsic barriers affect Learning Design adoption by teachers; this was 
done on a five-point scale ranging from 1 (Not at all) to 5 (Extremely); the list of 

needs comprised eight items while the list of barriers comprised seven items (five 

extrinsic and two intrinsic). Moreover, the experts could add any other needs or 

barriers they felt were missing from the proposed list (open-ended questions). 

5.2.1.2 Round II 

At the beginning of the second-round respondents were given feedback on the 

first-round results through a summary report (see Appendix 2. Results). After the 
first round I had the impression (based on the motivations participants expressed 

regarding their rankings) that the description of the provided categories of factors 

might have been misleading, especially regarding teachers’ needs. Therefore, a 
new, more extended description was provided in the report, so as to avoid misun-

derstandings during the second round. In Part A experts were required to rank 

again the three categories of factors and to motivate their ranking, as in the first 

round. In addition, they were asked to indicate what categories research should 
pay more attention to in the future. In Part B they rated again the needs and barri-

ers of the first round. Moreover, they were required to rate, on the same scale 

(from 1 (Not at all) to 5 (Extremely)), the needs and barriers suggested by others 
in the first round. The list of needs was increased by 9 items derived from the first 

round of the Delphi study (17 in total); the list of barriers was increased by 6 oth-

ers derived from the first-round answers (13 in total). Finally, participants were 

invited to suggest possible solutions to the listed barriers (open ended question). 

5.2.2 Panel selection 

As described in section 3.3.2, the panel of the Delphi study needed to be 
composed of a selected group of experts with a high level of expertise in the topic 

(Ziglio, 1996); the composition of the panel should be heterogeneous (Rowe and 

Wright, 2001). In this case, according to Falconer, Finlay and Fincher (2011) 

Learning Design research typically assumes two main perspectives: some studies 
are more technology-oriented, whose focus is on the development of digital sys-
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tems that help to orchestrate the delivery of learning resources and activities for 

computer-assisted learning; others are more pedagogy-oriented, and focus on 
finding effective ways to share innovation in Technology Enhanced Learning  

practice. In order to ensure the presence of both perspectives and the heterogenei-

ty of the panel, I recruited experts from both the education and the engineering / 
computer science domains. 

To this aim, 36 experts were initially listed; they were researchers in the field 

of Learning Design who had authored publications in peer-reviewed journals on 

the topic and who were active members in the Learning Design community. 
These experts were contacted via email and informed about the objectives of the 

study and the expected commitment. This initial cohort included 28 experts with a 

background mainly in education and eight in engineering / computer science.  
Twenty-four of the experts were affiliated to European institutions (universities or 

research centres), reflecting the largely European origins and geographic scope of 

Learning Design research.  In the end, 25 experts agreed to participate. 

The 25 experts who agreed to participate received an invitation to fill in an 
online questionnaire administered through an open-source survey application 

(Limesurvey). 

All experts were assured anonymity and confidentiality and signed a consent 
form (see Appendix 1. Data collection tools). 

5.2.3 Data analysis 

Data were analysed following a convergent strategy of mixed methods (Cre-
swell, 2014), therefore both quantitative and qualitative analyses were carried out 

on the data collected: 

• Closed questions: descriptive and inferential statistics were calculated. 

Data about the ranking of the three categories of factors (Part A of the 
questionnaires) were analysed using the Friedman test (Friedman, 1940).  

Consensus among the experts and stability of the experts’ opinion were 

calculated using InterQuartile Range (IQR) and Wilcoxon test as suggest-
ed by von der Gracht (2012). Variance homogeneity in the two rounds 

was also calculated, to evaluate if the dispersion of the answers remained 

stable. Finally, regarding the needs and barriers suggested by the experts, 

the difference between the mean of respondents’ answers and the mid-
point of the scale was calculated (Wilcoxon signed rank test), so as to 

identify those that gained a significantly higher evaluation than the ex-
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pected value (3) in terms of impact. These statistics were calculated using 

R2, that is a language and environment for statistical computing. 

• Open-ended questions: two independent coders processed them. Catego-
ries were derived from the emergent data using an inductive approach. A 

recursive, step-by-step procedure was adopted (Mayring, 2000) in which 

the two coders independently identified the codes and then discussed 
them until an agreement was reached.  

Theoretical premises (a solid literature review as indicated by Iqbal & Pipon-

Young, 2009) and the results of the data analysis led me to run only two rounds. 

5.3 Results 

5.3.1 Participants (background information) 

Twenty out of 25 invitees filled in the questionnaire (overall response rate 
80%) in the first round. Eleven have a background in education, four in engineer-

ing or computer science, and five work in both fields. Most of the respondents are 

based in Europe (15 out of 20). All the experts had at least five years’ experience 
in the field. 

Eighteen out of 20 experts participated in the second round (overall response 

rate 90%). Nine have a background in education, four in engineering or computer 
science, and five in both fields. 

5.3.2 Ranking of the three categories of factors 

In both rounds experts were required to rank the importance of the three cate-
gories of factors, teachers’ needs and perceived barriers (extrinsic and intrinsic), 

in understanding the issue of adoption of Learning Design methods and tools. 

In the first round (Figure 5.1) experts’ opinions seem to converge as for ‘Ex-

trinsic barriers’ (ranked mainly in the first two positions) and ‘Intrinsic barriers’ 
(almost equally ranked in second and third places), while opinions are polarized 

as to ‘Teachers’ needs’ (mainly ranked in first and third places). 

In the second round (Figure 5.2), after the feedback on the first round and the 
provision of more detailed explanations of the factor categories, answers’ distri-

bution shows a shifting towards consensus (intended as the agreement of the ma-

jority of the respondents) for ‘Intrinsic barriers’, while the experts’ position re-

 
2 https://www.r-project.org/ 
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main polarized for ‘Teachers’ needs’. In this second round, experts’ opinions 

seem polarized also for ‘Extrinsic barriers’. 
 

 

Figure 5.1 - Ranking of the three categories of factors (Round I) 

 

Figure 5.2 - Ranking of the three categories of factors (Round II) 

In both rounds, rankings were analysed using the Friedman test (Friedman, 

1940) calculating a variance over the mean ranks, to see if one aspect got a higher 

rank compared to the others; the test did not show significant difference in both 
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rounds (Round 1= (χ2: 1,3 (2); p=0.522); Round 2 = χ2: 0,0 (2); p=1)). Therefore, 

the three categories were considered as having a similar impact on adoption. 
In the second round, the experts were asked to answer a multiple-choice ques-

tion about the category of factors on which future research should focus most: 

‘Teachers’ needs’ seems to be the aspect that most experts consider worthy of 
further exploration (16 out of 18), followed by ‘Intrinsic barriers’ (11 out of 18) 

and ‘Extrinsic barriers’ (10 out of 18). 

5.3.3 Influence of needs and barriers on the adoption  

In Part B, participants were required to rate the influence of specific teachers’ 

needs and barriers on the adoption of Learning Design methods and tools. 

As to teachers’ needs, mean, median and InterQuartile Range (IQR) were cal-
culated for each item in both rounds. The Wilcoxon test was calculated to com-

pare the results of the first and second rounds, to identify possible changes in 

experts’ opinions. 

Table 5.1 reports the results obtained for the two rounds and Wilcoxon test. 

Table 5.1 - Teachers’ needs: central tendencies and levels of dispersion for 

the two rounds, Wilcoxon test results 

Needs First round Second round Comparison 

between first 

and second 

round 

 Mean Median IQR Mean Median IQR Wilcoxon V 

Easiness of use 4.5 5 1 4.83 5 0 2.5 

Time saving 4.45 5 1 4.78 5 0 2 

Support for 

reuse and adap-

tation 

4.2 4 1 4.1 4 0.75 48 

Coherence with 

the teachers’ 

design thinking 

4.1 4.5 2 4.06 4 1 36.5 
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Flexibility 3.9 4 2 4.33 4.5 1 6 

Form of repre-

sentation 

3.65 4 1.25 3.72 4 1.75 32 

Support for 

cooperation 

3.5 3.5 1.25 3.44 4 1 29 

Support for 

reflection 

3.35 3 0.25 3.50 3.5 1 39 

 
Experts’ consensus was measured using the IQR. According to von der 

Gracht (2012) an IQR of 1 or less is a suitable consensus indicator for 4 to 5-unit 

scales, as is the scale adopted. The table shows that experts’ reached consensus 
for four out of eight needs in the first round; consensus increased in the second 

round with an IQR of 1 or less for seven out of eight needs (only ‘Form of repre-

sentation’ had an IQR of 1,75). According to the Wilcoxon test results, there are 
not any significant differences between the first and the second rounds, suggest-

ing that experts’ opinions remained generally stable. Therefore, while expert 

agreement increased substantially, this happened via convergence towards the 

median, and I observed no shift in their average opinion, just better agreement. 
To evaluate whether the dispersion of the answers (namely how experts’ an-

swers were distributed in the five levels of the scale) changed in the two rounds, I 

tested whether the balance among responses changed between the two rounds of 
the Delphi study (Levene, 1960). Variance homogeneity increased in two items: 

• Ease of use (p= 0.0017**) 

• Time saving (p=0.0009***) 
This result indicates that experts converged on evaluation of these two needs, 

while for the others answers’ distribution did not significantly change. 

During the first round, experts were also required to suggest possible needs 
that were not detected in the literature review; as described in section 5.2.3 sug-

gestions were coded by two independent coders. The two coders identified nine 

needs: 
1. Need for support for deployment 

2. Need for support of learning analytics informing Learning Design 

3. Need for support for orchestration (Dillenbourg & Jermann, 2010) 

4. Need for interoperability among Learning Design tools 
5. Need for support for conceptualization/or creation of learning designs 

6. Need for low costs solutions 

7. Need for examples 
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8. Need for reward for sharing 

9. Need for support for pedagogical creativity. 
 

Below I further analyse and discuss each category of needs that were ex-

pressed by the experts, and I provide an illustrative set of excerpts of the experts' 
views. The complete set of experts' views can be found in Appendix 2. Results. 

Five experts expressed needs that were categorized as ‘Need for support for 

deployment’, referring to the ‘translation’ of the designs into the tools used in the 

delivery of the learning activities (virtual learning environments, learning man-
agement systems, social media, etc.). Two experts motivated their answers saying 

that this kind of support can show the advantages that the design process may 

have at the level of deployment of the activities: 

“The need to translate designs into technological tools (e.g., Moodle) that support 

them. I believe that highlighting the mapping that instructional designs have with their 

technological support can favour their adoption” 

“The need of connecting with learning tools they use to support the activities and oth-

er aspects of their context because they see the practical and direct use of the designs” 

The attention towards deployment was confirmed in the recent update of the 

literature review (see section 4.5.1) 
The issue of the integration between design and delivery tools was raised by 

the researchers in the field as presented in section 2.4.2 and remains a crucial 

point in the experts’ opinion. 
Three experts expressed needs referred to the interoperability of the Learning 

Design tools, one for example said: 

“Interoperability/translation between LD tools can be quite important once the routine 

of doing LDs is internalized - so that I can take my designs made with one tool, to another 

tool that may be in use in a different context/team, etc. (although probably teachers them-

selves are not aware of this kind of need)” 

The possibility to export/import the designs in different tools would be, prob-
ably, helpful in terms of sharing and reusing of designs. 

Two experts mentioned needs linked to the orchestration of learning activities 

that were categorized as ‘Need for support for orchestration’. One referred to the 
possibility to visualize the plan and the actual delivery of the learning activity: 

“It can also be important to have some kind of "enactment support" in the sense of 

having a (simplified) visualization of what was planned and the current time, so that the 

teacher can track deviations” 



83 

while the second referred to a technical support provided both to school and 

students at home: 

“Need for someone that solves technological problems at school, the need for some-

one that solves technological problems for students when they use technology at home” 

One expert referred to the use of data on learning outcomes as a support for 

the enactment and reflection on the design; this was categorized as ‘Need for sup-

port of learning analytics informing Learning Design’. 

“Not sure it can be labelled a "LD need", but having some kind of data gathering 
(e.g., of student outcomes, of participation, etc.) mapped and visualized onto the LD can 

be very useful, both during the enactment and for later reflection and re-design” 

The support of learning analytics to learning design was also one of the needs 

emerged in the update of the systematic literature review (see section 4.5.1). 
The need of tools able to support conceptualization or creation of learning de-

signs was cited by one expert: 

“Support for creating a design - important because teachers are more likely to create a 

new design than to adapt and reuse an existing one. Also, different thought processes are 

involved in creation vs adaptation/reuse” 

while another suggested the need for support for pedagogical creativity. 
The need for examples from which teachers can start to design their learning 

activities was mentioned by one expert: 

“One factor (even if it is not a need) that could influence adoption is having tried out 

(as a student or - at least - as a witness) a model and perceived it works. This is a kind of 

reuse, but not reuse of a design, rather, it is reuse of a model…” 

Finally, one expert suggested keeping the costs of new Learning Design tools 

low in terms of money and time and another highlighted that the context should 

reward the sharing and reusing of learning designs: 

“If the context provides a reward for sharing Learning Design among teachers (such 

as using each other's designs so as to save on preparation time), then this encourages this 

approach. However, many academics work in a "solo" way in their courses, so there is 

little reason for them to share” 

In the second round, experts were required to also rate the needs proposed by 

them. Measures of central tendency and dispersion were calculated as well as the 

difference between the mean of respondents’ answers and the midpoint of the 
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scale, so as to identify those that gained a significantly higher evaluation than the 

expected value (3) in terms of impact (see Table 5.2). 

Table 5.2 - Teachers’ needs proposed by the experts: central tendencies 

and levels of dispersion for the second round and Wilcoxon test results 

Need Mean   Median Standard 

deviation 
IQR    Wilcoxon V 

Support for deploy-

ment (in technology-

based learning envi-

ronments) 

3.94 4 0.85 1.50 100** 

Support of learning 

analytics informing 

Learning Design 

3.11 3 0.74 0.75 17.5 

Support for orches-

tration  

3.39 3.5 1.01 1 57 

Interoperability 

among Learning 

Design tools 

3.17 3 0.96 1 40 

Support for concep-

tualization/or crea-

tion of learning de-

signs 

4.17 4 0.83 1.75 91** 

Low cost (money and 

time) solutions 
4.33 4.5 0.82 1 148** 

Examples of designs 4.50 5 0.69 1 136** 

Reward for sharing 3.65 4 0.83 1 67* 

Support for pedagog-

ical creativity 
4.11 4 0.99 1 123** 

(Significant: p<0.05*; p<0.01**; p<0.001***) 
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According to the results shown in Table 5.2, experts’ consensus as far as the 

new needs proposed was high; the IQRs is 1 or less for seven out of nine needs. 
Needs that are related to educational aspects (e.g., examples of successful de-

signs, support of conceptualization and pedagogical creativity) seem to be at-

tributed higher importance, as compared to needs more related to technological 
aspects (e.g., interoperability among LD tools, support of learning analytics) since 

they got a significantly higher rate. 

Also, for barriers to adoption central tendencies and level of dispersion were 

calculated for both rounds; the stability of experts’ opinions was checked through 
the Wilcoxon test. Related results are reported below in Table 5.3. 

Table 5.3 - Barriers: central tendencies and levels of dispersion for the two 

rounds, Wilcoxon test results 

Needs First round Second round Comparison 

between first 

and second 

round 

 Mean Median IQR Mean Median IQR Wilcoxon V 

Time/workload 

factors (Extr.) 

4.45 5 1 4.83 5 0 2.5 

Lack of institu-

tional support 

(Extr.) 

4.15 4.5 2 4.28 5 1.75 8.5 

Lack of ade-

quate teacher 

training (Extr.) 

4.05 4 1 4.33 4 1 9 

Conceptual 

complexity of 

methods and 

tools (Extr.) 

4 4 0,5 4.17 4 1 24 

Adoption by 

peers (Extr.) 

3.75 4 1 3.72 4 1 16 
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(Scarce) use of 

ICTs in teach-

ing practice 

(Intr.) 

3.35 3.5 1 3.61 4 1 22.5 

(Lack of) moti-

vation (Intr.) 

3.95 4.5 2 4.11 5 1.75 27 

Legenda: Extr. (Extrinsic); Intr. (Intrinsic). 

 

Regarding the experts’ consensus, results show an IQR of 1 or less for five 

out of seven barriers in both rounds. Regarding the two barriers with a lower con-

sensus (‘Lack of institutional support’ and ‘Lack of motivation’) the IQR slightly 
decreased (from 2 to 1,75). The analysis of the distribution of responses reveals 

that most of the experts (61% and 55%) rate 5 both barriers, thus showing an 

agreement among the experts although there are also some outliers (see Figure 
5.3). As in the case of needs, also for barriers the Wilcoxon test did not show 

significant differences between the first and the second round; this means that 

experts’ opinions remained stable across the two rounds. As to the dispersion of 
the answers, the difference of variance homogeneity in the two rounds was calcu-

lated. Variance homogeneity increased in one item: `Time workload factors’ 

(p=0,002***) indicating that experts’ opinions converged. 

Similarly to the case of needs, the experts also proposed further barriers be-
yond those listed in the questionnaire of the first round. As for needs, two coders 

coded the answers following the procedure described in section 5.2.3 and identi-

fied six new barriers (four extrinsic and two intrinsic): 
1. Extrinsic - Lack of support for orchestration 

2. Extrinsic - Scarce adaptability of the tools 

3. Extrinsic - Scarce adherence to teachers’ needs/practice 

4. Extrinsic - Negative attitudes of students towards Technology Enhanced 
Learning (TEL) approaches 

5. Intrinsic - Lack of creativity 

6. Intrinsic - Lack of confidence 
 

As for the needs, I discuss each category of barriers added by the experts, and 

I provide some excerpts reflecting the experts' views. The complete set of experts' 
excerpts can be found in Appendix 2. Results. 

Regarding extrinsic barriers, two experts referred to the scarce adherence of 

tools to teachers’ needs and practices; to overcome this limit, one suggested to 

implement co-design (or participatory design) involving teachers: 

“The design of the tools could consider more the participation of teachers using co-
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design or participatory design methods so that they are closer to their mindsets and needs” 

Strictly linked to the above-mentioned barrier, there is the scarce adaptability 

of the tools to the different contexts. In this line one expert commented: 

“A different barrier I see has to do with the alignment of the LD tools provided, and 

the particular characteristics of the curriculum. For the adoption of LD tools, teachers 

should be able to customise or adapt them to the language, conceptual structure and re-

quirements of the official curriculum they are implementing. So, LD tools should be flex-

ible enough to be adapted to different curriculum requirements in different parts of the 

world” 

The concept expressed by the expert is highly intertwined with the discourse 
on tools flexibility that was identified among the needs in the original list pro-

posed. The issue of the scarce adaptability of tools emerged also in the update of 

the systematic literature review (see section 4.5.2). 

A barrier identified by one expert is the lack of support to orchestration; this 
barrier is specular to the need for orchestration support that was identified among 

the needs.  

“Lack of leadership. It deserves to be considered because someone must be support-

ing questions and problems that appear in the implementation” 

Two intrinsic barriers were added by experts: the lack of creativity which may 
limit the capability of the teachers to design innovative learning activities and the 

lack of confidence. 

 As in the case of the needs, measures of central tendency and dispersion were 
calculated as well as the difference between the mean of respondents’ answers 

and the midpoint of the scale (Wilcoxon signed rank test). Results are reported in 

Table 5.4. 
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Table 5.4 - Barriers proposed by the experts: central tendencies and levels 

of dispersion for the second round and Wilcoxon test results 

Need Mean   Median Standard 

deviation 
IQR    Wilcoxon V 

Lack of support for 

orchestration (Extr.) 
3.44 3 1.01 1 43 

Scarce adaptability 

of tools to con-

text/curriculum 

(Extr.) 

3.83 4 0.96 2 63* 

Scarce adherence to 

teachers’ 

needs/practice (Extr.) 

4.06 4 0.91 2 66** 

Negative attitudes of 

students towards 

TEL approaches 

(Extr.) 

2.28 2 1.24 1.5 31 

Lack of creativity 

(Intr.) 

2.83 3 0.83 1 20 

Lack of confidence 

with technology 

(Intr.) 

3.67 4 0.65 1 72.5** 

Legenda: Extr. (Extrinsic); Intr. (Intrinsic). 

(Significant: p<0.05*; p<0.01**; p<0.001***) 

 

According to the results shown in Table 5.4, experts reached consensus on 

three out of six suggested barriers (IQRs of 1 or less). Experts reached consensus 
in the rating of ‘Lack of confidence with technology’, ‘Lack of support for or-

chestration’ and ‘Lack of creativity’, while IQR was higher than 1 for ‘Scarce 

adherence to teachers’ needs/practice’, ‘Scarce adaptability of tools to con-

text/curriculum’ and ‘Negative attitudes of students towards TEL approaches’. 
For ‘Scarce adherence to needs’ and ‘Scarce adaptability of tools to context’, 

experts’ ratings were polarized between the points 3 and 5 of the Likert scale, for 
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‘Negative attitudes of students towards TEL’ experts’ ratings were mostly be-

tween the points 2 and 3 (Figure 5.3). 
As to the barriers having a significantly higher evaluation than the expected 

value (3) in terms of impact (Wilcoxon test), the ‘Scarce adherence to teachers’ 

needs and practices’ is the barrier that reached the highest mean value, followed 
by ‘Scarce adaptability of tools’ and ‘Lack of confidence with technologies’. 

 

 

Figure 5.3 - Answers’ distribution in the second round (Likert scale from 1 ‘Not 

at all’ to 5 ‘Extremely’) 

5.3.4   Solutions to support adoption 

In the second round, the experts were also required to suggest possible solu-

tions for fostering the adoption of Learning Design methods and tools.  
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Categories of solutions are presented here with some accompanying excerpts; 

the complete list of experts' excerpts is available in Appendix 2. Results. 
Four experts suggested organizing training initiatives on Learning Design in 

schools that involve teachers and/or principals as a possible solution for overcom-

ing both teachers’ motivational barriers and the lack of support from institutions:  

“Lack of motivation is a combination of lack of awareness of the need for LD solu-

tions and extrinsic barriers. This can be solved through the training of both teachers and 

headmasters” 

Besides training, another solution focused on teachers is to facilitate the shar-

ing and reuse of other teachers' experiences (in terms of success stories, templates 

or designs) which is mentioned by four experts: 

“I suggest exploring new methods for sharing, adoption and adaptation of learning 

designs” 

The importance of institutional support is cited by five experts. The involve-

ment is cited in terms of commitment of the institution for adoption (one expert), 

and in any case two experts suggested institutional acknowledgement of teachers’ 
adoption of innovative practices. 

“[…] different kinds of solutions are needed for different issues - extrinsic issues are 

mostly issues of lack of institutional support (which can appear as a failure to address 

issues of strategy, workload, technology integration, etc) - these can be solved about an 

institution which makes a strategic commitment to adoption of LD (such as [name of the 

Institution])” 

Better alignment with teachers’ and institutional needs is also suggested. 

“Building tools that are more aligned with teachers' practical needs (e.g., flexibility, 

provision of design ideas relevant to them - as examples or hints in tools) and institutional 

requirements (e.g., documenting student's expected workload in the learning design to be 

considered together with other designs so the institutions value the use of learning design 

tools)” 

Building teachers’ communities seems to represent a solution in the view of 
two experts, since communities provide a context in which teachers can design 

together and share ideas and designs. Creating favourable contextual conditions is 

also considered important. 

“An issue quite important is working with groups of teachers aiming to build commu-

nities that design together and share ideas & ready designs” 
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The issue of the maturity of tools seems to be another crucial point for three 

experts. One expert expressed the need for new methods supporting sharing and 
adaptation of learning designs; another mentioned the need for robust, free and 

easy to use tools: 

“Another barrier is the unavailability of solid tools and methods that are free and easy 

to use for teachers. This can only be solved if some of the existing prototypes become 

extensively usable. This can be achieved with appropriate collaborations between re-

searchers and developers who can transform the prototypes in widely usable tools” 

A third expert suggested a specific solution (reusable Learning Design tem-

plates) that would facilitate sharing and reuse, and that might support easy im-

plementation in the classroom; the solution should also be robust and flexible, 

incorporating analytics features that could enrich traditional, non-explicit plan-
ning: 

“[...] If the templates are easily implementable in the classroom (e.g., automated de-

ployment and orchestration support), robust/flexible enough (no technical glitches, work 

in teacher's particular context with minimal customization), and they are rich enough to 

provided added value over classic non-explicit planning (e.g., useful analytics tailored to 

the design, etc.), then maybe teachers would use such solutions” 

Therefore, despite the considerable variety of methods and tools available, 
experts think there is still room for improving existing solutions. 

The active involvement of teachers in tool development is suggested by two 

experts: 

“We need a large-scale effort of participatory design of LD tools. Such a project will 
expose the true barriers (i.e., not just the educated guesses of respondents to this survey) 

and identify viable solutions for them” 

Only one expert focused on a specific technological solution, namely ‘reverse 

engineering learning design’, achieved by means of sensors and data logs. Once 
analysed, the data thus acquired should lead to the creation of designs derived 

from the concrete educational experiences that generated the same data.  

Finally, one expert highlighted the need to work constantly on the interplay of 

the three categories of factors (needs and both barrier types): 

“These factors don't exist in isolation of course, so it would be fruitful to study the in-

terplay between teachers' needs, intrinsic and extrinsic factors, to identify what emergent 

phenomena arise” 
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5.4 Discussion 

The Delphi study was carried out in the second phase of the thesis work to 

further elaborate on the results of the systematic literature review, so as to under-

stand in depth the importance attributed by experts to the three categories of fac-

tors identified in the systematic literature review and outline possible solutions for 
supporting the adoption of Learning Design methods and tools. 

 As far as RQ1: What are the factors affecting the adoption of Learning De-

sign methods and tools? the Delphi study aimed at understanding if the experts 
attributed a different importance to the three categories of factors and how they 

ranked the importance of the single teachers’ needs and barriers identified 

through the systematic literature review. Moreover, the study asked experts 
whether they thought that further needs and barriers should be added to the list. 

Results from the two rounds suggest a low consensus among the experts about 

the relative importance of the three categories. In the second round I saw a shift 

towards consensus for ‘Intrinsic barriers’, while the experts’ positions remained 
polarized for ‘Teachers’ needs’ and became polarized for ‘Extrinsic barriers’. The 

three categories of factors were considered almost equally important in affecting 

the adoption of Learning Design methods and tools. Nevertheless, when called on 
to express their opinions in relation to which of these categories of factors would 

deserve further study, ‘Teachers’ needs’ were selected by almost all the respond-

ents in the study (16 out of 18, 88%), followed by ‘Intrinsic barriers’ and ‘Extrin-

sic barriers’. This result did not undergo a second round for checking the stability 
of the opinion, given that experts showed a high level of consensus. Since in the 

systematic literature review only five out of 20 papers were found to address 

teachers' needs, this suggestion shows a greater focus of the experts on teachers' 
needs as compared to the focus of the available publications. This gap between 

attributed importance in the literature survey and the views expressed by the ex-

perts may be due to several factors, not least of which the nature of funding and 
research opportunities. Indeed, research activities are often constrained by nation-

al or European funds, which inevitably influence their directions; this may have 

led to a greater focus on innovation and technological development rather than on 

the analysis of teaching practices. Another reason may reside in the increased 
awareness of researchers that methods and tools need to be better aligned with the 

actual teachers’ practices. 

In the two rounds I also collected the experts’ opinions about the impact of 
specific needs and barriers identified in the systematic literature review on the 

actual adoption of methods and tools. Consensus among the experts was high for 

the majority of the items (22 out of 30) and these opinions remained stable across 
the two rounds (see Table 5.1 and Table 5.3). 
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Among the needs, the three needs that got the highest mean values, and there-

fore were considered to have the greatest impact on adoption, were the ease of use 
of tools, the capability of the methods/tools to help the teacher save time and the 

flexibility. These results show that experts are aware of the need of the teachers to 

optimise their work in terms of time and effort and that this is something to bear 
in mind in the development of Learning Design methods and tools. 

Another need rated as important is the alignment of methods/tools with teach-

ers’ design thinking. While usability of tools is a frequently studied topic in re-

search on Learning Design, the consistency of the methods and tools proposed 
with the existing teacher design practices is less commonly explored and probably 

not adequately valued in the process of developing methods and tools. This issue 

was already pointed out by some authors in the field (Bennett et al., 2015; Lau-
rillard et al, 2013), who highlighted that Learning Design tools should support the 

way teachers approach their everyday practice, even if the tools’ aim is to en-

hance such practice. In this sense, it seems necessary to strike a balance, both in 

terms of research and tool development, between the analysis of teachers' practic-
es and those researchers in Learning Design want to promote, so as not to create 

too wide a divide that might discourage teachers from making use of learning 

design methods and tools. 
In relation to barriers (Table 5.3), the results of the study suggest that the two 

intrinsic barriers (‘Lack of motivation’ and ‘Scarce use of ICTs in the teaching 

practice’) are considered as having a weaker impact on adoption than most of the 
extrinsic barriers. Regarding motivation, which is clearly the basis of human be-

haviour, this could be because experts see motivation as something that can be 

influenced/increased by addressing teachers' needs and external barriers. 

Moreover, it is surprising that the ‘Conceptual complexity of methods and 
tools’ (which can be considered the counterpart of the ‘Ease of use’, that is the 

need who got the highest rating) is considered less important than other, more 

transversal barriers, like ‘Time and workload factors’, ‘Lack of institutional sup-
port’ and ‘Lack of adequate teacher training’. Experts seem to attribute great val-

ue to these factors, but this seems not to be reflected in the available literature, as 

discussed in chapter 4. 
The barrier suggested by experts that was considered most significant (see 

Table 5.4), was ‘Scarce adherence to teachers’ needs/practice’, which represents 

the counterpart of the need for coherence expressed in the list of teachers’ needs; 

for this barrier there is no consensus among the experts, but their opinions tended 
to be distributed between the mid and the highest point of the scale. ‘Lack of con-

fidence with technologies’ received a high rate as well as the ‘Scarce adaptability 

to context/curriculum’, which can be seen as the counterpart of the need ‘Flexibil-
ity’. These results are in line with the research of Celik and Magoulas (2019), 

whose recent analysis of some Learning Design tools, carried out from a socio-
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material perspective, points out a misalignment between the analysed tools and 

teachers’ practice (e.g., the time factor and need to design collaboratively), and 
national and institutional standards. 

Regarding RQ2, that is: What actions/solutions can support the adoption of 

Learning Design methods and tools?, the suggestions by the experts to overcome 
barriers mostly reflect educational perspectives. These suggestions mainly con-

cern extrinsic and transversal barriers, like the lack of institutional support. The 

role of institutional policies is given high priority, and the experts also suggest 

involving management in training activities. Institutional acknowledgement is 
considered important to overcome other extrinsic barriers (time/workload issues, 

for example) as well as intrinsic barriers like teachers’ motivation. This focus on 

actions that can be taken at the institutional level to support adoption demon-
strates a renewed awareness that in proposing a method/tool it is paramount to 

address all the actors involved and not just teachers. Teachers remain, anyway, an 

important target, indeed experts highlighted the central role of raising teachers’ 

awareness about the significance of Learning Design through training. In line 
with the attention demonstrated towards teaching practices, more than one expert 

invoked participatory design and alignment with teachers’ and institutional needs. 

The proposed active involvement of teachers in the design of tools could bridge 
the gap highlighted among the barriers, but it may not be easily achievable, as 

teachers would have to become aware of the benefits such a tool could bring to 

their practice. 
As for the systematic literature review, the methodology of the Delphi study 

was described in the paper discussing the implications of the use of technologies 

to support the research (Dagnino et al., 2020). For carrying out the Delphi study I 

relied on Limesurvey. The software helped manage some aspects that are usually 
considered time consuming in these kinds of studies (e.g., communications with 

the panellists, managing multiple survey rounds, and gathering the participants’ 

responses and recording them). In this case, Limesurvey relieved me from tasks 
like sending invitations and questionnaires or recording the answers in a database. 

As Cole, Donohoe, & Stellefson (2013) highlighted, the e-Delphi study is also 

effective and efficient in overcoming geographical barriers, saving time and mon-
ey, as this was also true in my experience. The software fosters the perception of 

anonymity, as Limesurvey automatically assigned a code to participants, and the 

accuracy of data collection, that were registered directly by the system (Roztocki, 

2001). On the other hand, the online Delphi study was not free of challenges. 
Emails sent by the system were sometimes blocked by the SPAM features of re-

cipients' mail providers and in any case risked being ignored more than a personal 

invitation. The automatic invitation created quite ‘impersonal’ interactions be-
tween panellists and me. Even more importantly, I cannot exclude inaccuracies in 

the interpretation of the answers: the open-ended answers provided in Limesurvey 
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by the panellists were often too short and sometimes difficult to interpret. The 

impersonality of the situation might have affected participants' contribution. Un-
fortunately, to the best of my knowledge very limited attention has been paid so 

far to the way participants change their behaviours when observation and data 

collection happens through technology. Finally, some issues were also raised by 
respondents regarding Limesurvey at technical level, like the impossibility to 

modify previously answered questions. Descriptive and inferential statistics were 

calculated with R, a language and environment for statistical computing and 

graphics that I used with the help of an experienced statistician. 

5.5 Conclusions 

To conclude, the results of the Delphi study support the idea that teachers’ 
needs and barriers to adoption are factors that are tightly intertwined and need to 

be considered as a whole, while studying the adoption of Learning Design meth-

ods and tools. This should be the approach taken by researchers in the field. Nev-

ertheless, according to experts, more effort should be directed to study teachers’ 
needs, since they have been frequently overlooked in recent research. The rating 

of the needs highlighted that methods and tools should be designed to serve 

teachers and enhance their practices while saving them time and effort. This ap-
proach calls for a greater collaboration between researchers, teachers and institu-

tions, to balance the introduction of innovation in terms of Learning Design 

methods and tools with current needs and practices. Results also showed that, 

among the barriers, experts highly rated transversal (not linked to single tools) 
and contextual factors (e.g., institutional support) and oriented their proposed 

solutions to tackle them. These results show the current experts’ awareness about 

the importance of contextual and individual factors which may affect adoption 
and may imply that research in the field in the future will take on a more ecologi-

cal perspective, shifting from the ‘tool oriented’ approach that was detected in the 

literature review (see chapter 4) to a more contextualized one.  
As mentioned in the methodological chapter (chapter 3), the Delphi study rep-

resented a way to go a step beyond the systematic literature review, in which the 

problem of adoption was explored through the analysis of teachers’ needs and 

barriers (see chapter 4). The systematic literature review allowed me to identify 
both of them but did not allow to define their relative importance. In the Delphi 

study experts rated their importance allowing me to identify which, in their view, 

may have a greater impact on adoption. The results of the Delphi study have been 
matched with the analysis of the same needs and barriers in a real setting, the case 

study that will be presented in chapter 6. Similarly, some of the suggestions given 

by experts to overcome the above-described barriers have been applied in the case 
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study to address the barriers in that context and will be discussed in chapter 6. In 

chapter 7 the final conclusions resulting from the cross-analysis of the data will 
be presented.  
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Chapter 6 
6 Case study 

This chapter reports the design, implementation and results of the case study, 

one of the methods adopted in this research project (see Figure 4.1) and follows 
the systematic literature review (see chapter 4) and the Delphi study (see chapter 

5). The case study was carried out in order to study the set of factors (teachers’ 

needs and barriers), affecting the adoption of Learning Design in a real context. 

Moreover, this case study also served as the setting for testing possible ac-
tions/solutions to support the adoption of Learning Design tools and methods. The 

case study was implemented in an institution for vocational training with the par-

ticipation of a group of teachers involved in a long-term non-intensive training 
path in Technology Enhanced Learning (TEL) and Learning Design. During the 

training that lasted two years and a half, teachers employed two Learning Design 

tools and their use was evaluated through multiple sources of information and 
analysis methods (questionnaires, interviews, analysis of the designs, etc). The 

resulting data and findings contributed to provide responses to RQ1 of this disser-

tation. At the same time, some solutions to support the adoption were proposed 

and tested to assess whether they can smoothen the process of adoption and the 
resulting data and findings were used to nurture RQ2. 

6.1 Introduction 

As said in chapters 1 and 3, the overall research project was carried out using 

a mixed method design, envisaging different methods (a systematic literature 

review, a Delphi study and a case study) and involving different stakehold-

ers/participants at each step (teachers, researchers and experts). 
Figure 4.1 shows the flow of the research and the RQs tackled with the differ-

ent research methods.  



 

98 

The case study which was carried out in two iterations (see section 6.6), com-

plemented the findings of the systematic literature review and the Delphi study 
and had the aim of analysing, in a real setting with in-service teachers, the factors 

(teachers’ needs and the barriers) affecting adoption of Learning Design methods 

and tools that emerged from the review itself. To reach this goal, a convenient and 
accessible context was identified in which a training on Learning Design was 

carried out. This was really important in order to collect data from the field with a 

clear focus both on needs and barriers, that is an innovative approach compared to 

the published research; indeed, the available research mainly focuses on tools 
perception and usability evaluation (see section 4.3). Exploring needs and barriers 

in a real context gave me the possibility to study how teachers themselves con-

ceptualize both of them. The analysis of needs and barriers in the case study also 
complements the findings of the Delphi study (see chapter 5) in which experts 

have been called to rate the relative importance of the different factors at play. 

The importance given by the teachers to the different needs and barriers is a fur-

ther source of information that can, as the results of the Delphi study, steer my 
attention. 

Another aim of the case study was to test some solutions/actions oriented to 

support the adoption of Learning Design methods and tools. These solu-
tions/actions address specifically the needs and barriers which were detected in 

the systematic literature review and eventually emerged in the specific context of 

the case study. Solutions were initially conceived and proposed by me and later 
enriched with others proposed by the experts involved in the Delphi study (see 

section 5.3.4). The case study was conducted in the context of a vocational train-

ing institution, in which teachers were involved in a long-term professional train-

ing in Technology Enhanced Learning. During the training, Learning Design was 
introduced both during theoretical lectures and through the actual use of software 

tools able to support the design process. This setting allowed me to monitor the 

use of the tools and to collect data about teachers' needs and barriers precluding 
adoption. 

In the first sections of this chapter the study is described starting from the def-

inition of the type of case study (section 6.2) and its conceptual structure (section 
6.3). Each of the elements introduced in the conceptual structure is described in 

the following sections (6.4, 6.5, 6.7). Section 6.6 reports the design of the case 

study. Finally the development of the case study and the results are reported in 

sections 6.8 and 6.9 and discussed in section 6.10. 
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6.2 Type of case study 

As already mentioned in section 3.3.3, the case study in this thesis is an in-

strumental case study; as defined by Stake (2005), an instrumental case study has 

the main aim to “provide insight into an issue or to redraw generalisation” (p. 

445). Indeed, the focus of the thesis is not the specific case itself but the problem 
of the lack of adoption of Learning Design methods and tools in this context. A 

vocational training institute in which a group of teachers were trained in Technol-

ogy Enhanced Learning and Learning Design for the first time was identified so 
that the process of adoption could be studied from the very beginning. This case 

study allowed me to investigate the needs of the teachers as well as the barriers 

that these teachers met in the adoption of the methods and tools proposed during 
the training, by monitoring teachers for the whole duration of the training. The 

fact that the training was underway allowed also identifying possible ac-

tions/solutions to be implemented to support the adoption.  As will be described 

in section 6.4, this case study cannot be considered a standard instrumental case 
study since it was combined with the design-based research methodology (De-

sign-Based Research Collective, 2003) to study the implementation of the ac-

tions/solutions and the analysis of their impact on adoption. 

6.3 Conceptual structure of the case study 

The structure of the case study is represented here (see Figure 6.1) according 

to the scheme proposed by Stake (2005). The general scheme was presented in 
section 3.3.3.2 and has the aim to describe all the elements of the case study. 

In the following sections I will describe the elements at play, except the 

Learning Design context that was already described in chapter 2. As said above, 
the case study was selected on a convenience basis, since I needed to find a con-

text in which teachers were trained in Learning Design for the first time, in order 

to explore the methods and tools adoption. The context of the case study is de-

scribed in section 6.4; the issue, thematic statements and information questions 
that guided the case study are presented in section 6.5. Finally, section 6.7 de-

scribes participants and data collection methods. 
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Figure 6.1 - Conceptual structure of the case study 

6.4 Context of the case study 

6.4.1 The school 

The case study was carried out in a vocational training institute for bakers and 

graphic designers (Figure 6.2), located in Vimercate3, a town in the Monza and 

Brianza province (Lombardia region) in the northern part of Italy.  

 
3 https://www.ecfop.it/sede-di-vimercate/ 
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The province is heavily urbanised, includes municipalities that previously fell 

within the province of Milan (Metropolitan city) and is characterised by small 
towns and villages. The school gathers students from the neighbourhood.   

Vocational training in Italy is a parallel educational path under the regional 

competence, which is differentiated from the school education paths that are un-
der the Ministry of Education competence. It is aimed at training young people 

who want to enter the world of work as soon as the law permits. The duration of 

the program is currently varied and depends on the type of educational centre. In 

Italy the vocational training centres provide three-year/four-year programs of 
studies and are focused on specialised practical subjects in one sector, aimed at 

achieving a professional qualification or a professional ‘diploma’4. On the contra-

ry, the professional paths within the school education are more complex with a 
study plan that can go up to five years with the possibility to get a qualification 

after three years. 

The vocational training institute in Vimercate is small but is managed by a 

catholic training institution (ECFoP) which also comprehends other schools (four) 
in Lombardia. The institution was recognized as a vocational training provider by 

the Lombardia region in 1973, therefore students can attend the school without 

any payment. The school in Vimercate was opened in 2012. The central admin-
istration and the director of the institution are located in the biggest and oldest 

school in Monza, but all the schools have a local responsible and administrative 

personnel. 
The Vimercate school (Figure 6.2) covers two areas of training (bakers-pastry 

chefs and graphic designers) with a four-year program study each (three years to 

get a qualification plus one optional year leading to a ‘diploma’ of vocational 

training), for a total of 8 classes. The training hours are 990 in each year and are 
organised in modules (subjects). During the second and third year, students are 

involved in apprenticeships for 320 and 420 hours respectively. 

Since the school opened, the number of students has been steadily increasing 
to reach about 1500 in 2019/20, 1547 in 2020/21 and 1546 in 2021/22 school 

years. 

The student population is composed almost equally by males and females (in 
the last three school years the percentage of female students was around 54-55%). 

It includes both students who attend the school as their ‘first choice’ and students 

who have failed in traditional school education paths, for those the vocational 

training can be considered a ‘second choice’; these students are not always moti-
vated to attend the lessons. Moreover, the institute enrols every year several stu-

dents with physical and cognitive disabilities, learning difficulties, behavioural 

problems, etc. (about 15-16% of the students).  

 
4 Italian Ministry of Labour and Social Policies https://tinyurl.com/37ykbba5 

https://tinyurl.com/37ykbba5
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The teaching staff is composed of teachers and professionals (who are in 

charge of teaching the modules/subjects that are specific for the professions, in 
this case bakers, pastry chefs or graphic designers), tutors and supporting teachers 

(who have the role of supporting students with disabilities). The staff members 

have different backgrounds in teaching: some of them are just professionals (bak-
ers, graphic designers) and were not trained for teaching in any way, others 

(teachers in traditional subjects) have a degree and some of them have a back-

ground in education or pedagogy. 

 

 
 

 

Figure 6.2 - The school (outdoor and indoor) 

At the beginning of each school year, teachers are asked to provide a macro-
design of their teachings, starting from the official regional curricula. This is 

mandatory and is done through a digital tool. The tool is aimed at describing 

modules (that are subjects, such as English, maths, informatics). For each module, 

the teacher is expected to describe the contents in terms of knowledge, duration of 
the unit, teaching method, competences, and abilities addressed, tools adopted, 

evaluation. While some fields are open ended (e.g., knowledge, duration, tools) 
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other fields, like competences and abilities, are set with a drop-down menu and 

the teacher should select them from lists that are established for each subject by 
the Region (that is in charge of vocational training). The tool does not allow a 

detailed design (e.g., objectives, resources) of single lessons or activities. 

The exemplar screen (Figure 6.3) is an extract of the Module ‘Communica-
tion’ of the graphic design training area. 

 

 

Figure 6.3 - Screenshot of the tool 

The first column is dedicated to knowledge (in this example the teacher iden-

tified the following topics: ‘Words and language’, ‘Learning from written texts’, 

‘Origins of the Italian language: from Florentine vernacular to language’, ‘Hu-
manism’), the second column is about the time required to cover the topic (e.g., 

20 hours for the first topic, 15 for the second, etc.), the third column is about the 

teaching strategy (e.g., for the first topic the teacher describes a transmissive 

strategy), the fifth column is about the tools that the teacher intends to use (e.g., 
interactive whiteboard, personal computer, web, folder). As said above, compe-

tences and abilities need to be selected from a drop-down menu. In the example 

screenshot, the teacher selected one competence for all the topics (‘Communi-
cating in Italian’) and two abilities (‘Using technological tools’ and ‘Understand-

ing different kinds of texts’). 
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Moreover, the teacher scheduled the contents in the school year calendar (see 

the tab ‘Calendario’ in Figure 6.3). Indeed, given that in Italy apprenticeship is 
mandatory for vocational training, teachings in class do not cover the whole 

school year, but are alternated with apprenticeships/internships. The lesson 

schedule is not fixed for the whole school year and not all teachers teach in the 
same classroom in the same period of the school year. 

Besides, the school offers additional activities (such as, talks with profession-

als, psychologists’ interventions, etc.) during school time. Therefore, the schedule 

established with this design is subject to frequent (and sometimes unexpected) 
changes.  

As far as the implementation of the lessons, in the school year 2017/18, the 

school underwent a significant change at organisational level, decided by the 
school management (the director and the local responsible): from the traditional 

model of classroom to the ‘disciplinary laboratory classroom’ model (Indire, 

2016). This change was not shared ‘a priori’ with the teaching staff but decided 

by management and then communicated. Teachers attended a training day regard-
ing the model. 

The new organisation implies that each teacher remains stable in his/her class-

room, while students get around the different classrooms (Pozzi, 2002). This al-
lows teachers to have rooms specifically designed for their disciplines, enriched 

with specific furniture, tools, books and technology. In the Vimercate school, 

aisles were endowed with lockers (see Figure 6.2) where students could store 
their own materials for the different disciplines. The new organisation and school 

setting are expected to open up to innovative and active learning methodologies. 

For example, the opportunity to set up the classroom with the tools for a specific 

discipline is considered the premise for situated learning (Lave & Wenger, 1991); 
in fact, the availability of these tools makes the context meaningful, and students 

can interact with it to construct their knowledge, therefore learning may be con-

sidered as situated. Moreover, students interact with the environment and among 
them, this is expected to foster knowledge co-construction, namely give learners 

the opportunity to co-construct knowledge through the interaction with the other 

learners and the context. This organisation is expected also to facilitate collabora-
tive learning experiences, due to the above-mentioned reasons (Indire, 2016). 

6.4.2 Teachers’ training 

At the end of the school year 2016/2017, the institution decided to offer a 
training path in Technology Enhanced Learning to a group of teachers working in 

the different schools, in which some teachers working in the school in Vimercate 

were also involved. Learning Design was the main topic addressed during the 
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training: participants were trained from the theoretical viewpoint and experienced 

the use of some Learning Design tools. The training was carried out by the Insti-
tute for Educational Technology of the National Research Council of Italy (ITD-

CNR). 

The teacher training started in the spring 2017 and finished in autumn 2019, 
covering overall two school years and a half.  

The structure of the training was organised as it is represented in the figure 

below (Figure 6.4): 

 

 

Figure 6.4 -Training flow 

In particular, the training was divided into two parts: 

 

Training - Part I, including: 

• A first session (May-June 2017) consisting of 6 face-to-face lessons, last-

ing three hours each (for a total of 18 hours). The first session was fo-
cused on the following topics: Technology Enhanced Learning, Learning 

Design, collaborative learning, self-regulated learning. Learning Design 

was tackled during one lesson from the theoretical viewpoint; during the 
same lesson the first Learning Design tool was introduced (i.e., the Peda-

gogical Planner) and then this was used also in the following lessons: 

trainees collaboratively designed a learning activity and updated the de-
sign after each lesson. This allowed them to familiarise with Learning 

Design in general and with the proposed tool.  

• A follow-up and recap session, in November 2017. During this session (2 

hours and half) trainers dealt again with the topic of Learning Design, 

discussing how they were approaching the design process in the new 
school organisation. During this session participants were given a specific 

task: they were required to collaboratively design a learning activity with 

the Pedagogical Planner (PP). Teachers were given 3 months to complete 
the task (from December 2017 to February 2018). To supervise at dis-

tance the work of the participants a Moodle course was created. In the 
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Moodle, participants could find 4 forums: technical support, pedagogical 

support, reflective diary and café.  

• A final session, aimed to provide feedback on the produced designs and 
discuss the work done, was carried out in March 2018. 

 

Training - Part II, including: 
A sequence of sessions, carried out from May 2018 to September 2019; in this 

case, the main topics of the training were: competence-based teaching and as-

sessment, team working, laboratory classes. 

Learning Design was tackled during each session of the training as an integral 
part; in particular:  

• In the sessions on competence-based teaching and assessment (6 hours) 

trainers pushed a reflection on the importance of taking competencies into 

account during design. 

• In the session about team working (3 hours) in March 2019, trainers 
stressed the importance of designing in teams. In this session it was sug-

gested by the teachers themselves to use another design tool: Jamboard. 

This solution was suggested mainly by one teacher, but colleagues 
agreed. Jamboard was part of the suite adopted by the school (Google 

Suite). As had been the case with the Pedagogical Planner, in the period 

immediately following the meeting teachers were left free to spontane-

ously use the tool for designing learning. However, during this period, 
teachers used Jamboard only as a bulletin board. 

• In the session about laboratory classes (3 hours), in September 2019, 

trainers asked teachers to (co)design a learning activity using Jamboard.  

Nine designs were created. 

6.4.3 The tools used 

Overall, during the teacher training, two tools were used by participants for 

Learning Design purposes: 

• The Pedagogical Planner: a tool conceived on purpose for supporting 
Learning Design (Bottino, Ott, & Tavella 2011; Pozzi, et al., 2015). This 

tool was proposed and used in the first part of the training.  

• Jamboard
5
: a virtual whiteboard part of the Google suite. This tool was 

not developed with the specific purpose of Learning Design. This tool 
was used in the second part of the training. 

 
5 https://edu.google.com/jamboard/ 
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As far as the first tool, the Pedagogical Planner allows to manage all the phas-

es of Learning Design: conceptualization, planning and authoring, and implemen-
tation, as described by Pozzi, Asensio-Pérez, & Persico (2016). 

In the Conceptualization area, the designer is scaffolded in considering 

foundational elements of design according to the literature (Bennett et al., 2015; 
Norton, Richardson, Hartley, Newstead, & Mayes, 2005); these elements com-

prise: population, context, content domain, objectives. The tool allows to describe 

each element either by entering a short textual description or by a drop-down 

menu including a set of alternatives. Moreover, a tool for creating Mind Maps 
was embedded to represent the map of the contents. Figure 6.5 shows the concep-

tualization area. 

 

 

Figure 6.5 - Conceptualization area of the Pedagogical Planner 

In the Authoring area, the designer can represent graphically the learning 

path and describe each of the activities composing the learning path. The author 

can build a graphic representation of the activity sequence composing the availa-
ble blocks; each activity can be described in detail: by clicking on the correspond-

ing activity in the graphic area some fields for the description open up (Figure 

6.6). The tool allows the designer to define graphically if an activity is mandatory 
(represented with a square) or optional (represented with a diamond) (Figure 6.7). 

The activity flow can be sequential or 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; ordered sequence of activities; non-ordered sequence of activities (cloud 

symbol); path branching (Figure 6.7). Activities can be described in detail in 
terms of: [1] objectives, [2] work organization, [3] tools and resources, [4] eval-

uation criteria. 

The tool also supports the Implementation phase being integrated with Moo-
dle. 
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Figure 6.6 - Authoring area of the Pedagogical Planner - Description of an activi-

ty 

 

 

 

Figure 6.7 - Authoring area of the Pedagogical Planner - Types of representation 

of activities  

The tool is conceived with the aim of supporting both the design and the re-

trieval of pedagogical plans. In this line, it comprises both authoring and display 
capabilities. Two distinct environments are available (Edit – View) which are 

strictly linked and directly interconnected. 

Once a design is created, it can be saved and stored by the author; afterwards 

he/she can view the design, re-edit it and can also make it available to other users 
of the platform. As a matter of fact, authors can keep the designs private or make 

it public for the other registered users. 

The second tool used by teachers was Jamboard, that is a general-purpose vir-
tual whiteboard. It is both an app and a physical whiteboard. The app can be used 

on desktop and mobile tools. With Jamboard, the user can write by hand, add 

notes, drop images, integrate links directly from the web or Docs, Sheets, and 
Slides from the Google Suite (see Figure 6.8). This allows to use it for different 

purposes, from sketching ideas to other more complex activities. The tool allows 
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co-editing among teachers, therefore the tool support collaboration. The tool also 

allows to store the files in a common folder. It is not specifically conceived for 
Learning Design and does not provide any specific guide for supporting the de-

sign process, but the teachers involved in the training could ground on the ‘guide-

lines’ derived from the training and their own use of the Pedagogical Planner. 
 

 

Figure 6.8 - Jamboard main page 

6.5 Issue -Thematic statements - Information questions 

According to the conceptual structure of the case study presented in section 

6.3 (which results from the schema proposed by Stake, 2005), in section 6.4 I 
described the context of the case study. In the current section I present other ele-

ments of the structure: issue, thematic statements and information questions 

which guided the case study. 
The issue stems from the problem of teachers’ lack of adoption of Learning 

Design methods and tools and puts the focus on the possibility of concretely sup-

porting adoption. The issue therefore is formulated as follows: 

 
‘How adoption of Learning Design methods and tools can be encouraged’ 

 

Addressing this issue requires first of all to understand what are the teachers’ 
needs for designing teaching/learning activities and what can prevent them from 

the use of a method/tool; on the other hand, put the focus on possible ac-
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tions/solutions that may address the needs and the barriers identified and therefore 

encourage adoption of Learning Design methods and tools. 
Therefore, two main topics of investigation (or thematic statements) can 

be derived from the issue: 

1. Factors that affect Learning Design methods and tools adoption 

The first topic of investigation regards what can affect the decision to adopt 

Learning Design methods and tools by a group of teachers. This topic is explored 

in the literature (see chapter 4), in the Delphi study (see chapter 5), and in the 

context of the case study. In particular, I decided to investigate 1) the needs of the 
teachers in terms of Learning Design, starting from their already existing design 

practices and their desire for a tool, 2) the barriers they met to the adoption of the 

two tools. 
Therefore, I identified the following sub-topics: 

1.1 Teachers’ needs for Learning Design methods and tools 

1.1.1 Teachers’ design practices 

1.1.2 Teachers’ desired features for Learning Design methods and tools. 
 

1.2 Teachers’ perception of the proposed Larning Design tools 

1.2.1 Perceived ease of use 
1.2.2 Perceived usefulness 

1.2.3 Likelihood of adoption.   

 
1.3 Barriers met in the adoption of the two tools 

1.3.1 Barriers external to teachers (resources, time, etc.) 

1.3.2 Individual intrinsic barriers (barriers that pertain the teacher). 

 
Sub-topics 1.1 and 1.3 clearly reflect the approach taken in the whole thesis, 

namely the analysis of needs and barriers (these lasts organized according to 

Ertmer’s (1999) categorization). Sub-topic 1.2 provides information for both 
needs and barriers, indeed what teachers consider useful can reflect needs, while 

the ease of use and likelihood of adoption are informative as far as barriers. 

2. Actions/solutions to address what hinders adoption 

The second topic of investigation are actions/solutions to address what hin-

ders adoption. This topic complements the previous one and it is explored in the 

Delphi study (see chapter 5) and in the context of the case study. Indeed, in the 

case study some actions/solutions were expected to be implemented to test their 
impact on adoption of Learning Design methods and tools. 

Several aspects are investigated: the tool features able to address teachers’ 

needs and the barriers met by teachers in relation to methods/tools, and other ac-
tions/solutions addressing needs and barriers which can be considered ‘tool-

independent’. 
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Finally, it is relevant to study if there is any effect on teachers’ design practic-

es. Therefore, I identified the following sub-topics: 
2.1 Actions/solutions addressing teachers’ needs and barriers 

2.1.1 Tools’ features addressing teachers’ needs and barriers 

2.1.2. Other actions/solutions addressing teachers’ needs and barriers that 
are not linked to a specific tool but can be considered transversal (e.g., the 

lack of institutional support) 

 

2.2 Changes in the design practice. 
 

The topics of investigation are related to the research questions guiding the 

whole thesis. In particular the thematic statement 1 is related to the RQ1: What 
are the factors affecting the adoption of Learning Design methods and tools?, 

while the thematic statement 2 is related to the RQ2: What actions/solutions can 

support the adoption of Learning Design methods and tools?. 

As it will be described in section 6.7, the two research questions guided the 
data collection process that was organized according to anticipatory data reduc-

tion schemas. Information questions are reported within the two schemas (see 

Figure 6.10 and Figure 6.11). 

6.6 Design of the case study 

In this study the instrumental case study method (Stake, 2005) was combined 

with the design-based research methodology (Design-Based Research Collective, 
2003). The mixed approach appeared to be suitable for the study since the aim 

was not just to analyse a specific case, but also to carry out specific interventions 

to study and support the process of adoption. 
In accordance with the phases identified by Plomp (2007) for design-based 

research, the study entailed the following actions: 

• A preliminary research stage; in particular in the present work this en-

tailed: 

- The already mentioned systematic literature review about teachers' 

needs and barriers to Learning Design adoption, which also represent-
ed the first step of the overall study (described in chapter 4). 

- An analysis of the case study contexts and participants’ needs prior to 

the training. 

• An iterative design phase (Prototyping phase): in this work, it consisted 

of two iterations that corresponded to the use of two Learning Design 

tools and the implementation of possible solutions to support the process 
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of adoption, with a continuous data collection oriented to formative eval-

uation aimed at improving the intervention. 

• A final evaluation: to conclude on the effectiveness of the solutions pro-
posed. 

The case study was carried out in parallel with the teachers’ training.  

In Figure 6.9 the progression of the case study is represented. After the analy-
sis of the context, two iterations were carried out: 

• The first iteration started with the first training phase in the spring of 

2017 and ended in November 2018. 

• The second iteration started in March 2019 during the second part of the 

training and ended in December of the same year. 

A detailed description of the two iterations is provided in sections 6.8 and 6.9, 
respectively. 

In both iterations, data about needs and barriers were collected through quali-

tative and quantitative methods which will be described in section 6.7; ac-
tions/solutions to support the adoption were identified and tested. The results of 

the first iteration were analysed and discussed with the participants and solutions 

were tuned. In the end, I carried out a final evaluation and drew conclusions. 
 

 

Figure 6.9 - Flow of the case study 

6.7 Materials and methods 

6.7.1 Participants 

A total of 16 teachers participated in the different parts of the training. Indeed, 

given the length of the training, that covered three school years, the cohort of 

teachers involved in the case study changed. The initial cohort of teachers was 

composed of 11 teachers among which only five teachers followed the whole 
training; three teachers joined the training in November 2017, among which just 
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one followed most of the training. Two teachers joined the second part of the 

training. The five teachers who participated in the whole training path have a 
degree in the subject they teach (two have a scientific background and three in 

human sciences), two are males and three females, average age is about 40 years, 

with a short teaching experience between one and eight years, excluding one with 
29 years of experience. 

6.7.2 Data collection 

To organize the process of data collection, I conducted an anticipatory data 
reduction process (Miles & Huberman, 1994) by creating a schema of “research 

question – issue – topic”.  

The research questions that guided the case study were the same of the whole 
thesis:  

 

RQ1: What are the factors affecting the adoption of Learning Design methods 

and tools? 
RQ2: What actions/solutions can support the adoption of Learning Design 

methods and tools? 

 
For each of the research questions I defined issues as conceptual organizers of 

the research process. For example, as far as RQ1, I identified three issues (corre-

sponding to sub-topics 1.1, 1.2 and 1.3 presented in section 6.5) that were split 

into more concrete topics to help explore each issue. For issue 1 ‘What are the 
needs of the teachers involved in the case study’, the topics were: (i) pre-training 

design practice, (ii) desired features in a Learning Design tool. Finally, each topic 

was explored through several informative questions which guided the data collec-
tion during the case study. 

The schemas for RQ1 and RQ2 are reported in Figure 6.10 and Figure 6.11, 

respectively. 
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Figure 6.10 - Anticipatory data reduction schema (RQ1) 

 

Figure 6.11 - Anticipatory data reduction schema (RQ2) 

The data reduction schemas are also presented in text format below. 
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RQ1: What are the factors affecting the adoption of Learning Design methods 

and tools? 
For RQ1, three issues were identified: 

Issue 1: What are the needs of the teachers involved in the case study?  

The needs were derived exploring two topics:  
(T1) Pre-training design practice 

Informative questions: 

IQ 1.1 Did teachers design their teaching before the training? 

IQ 1.2 Did teachers use any tool supporting them in designing teaching? 
IQ 1.3 Which aspects teachers take into account for designing their teaching? 

(T2) Desired features in a Learning Design tool 

Informative question: 
IQ 2.1 Which features do the teachers consider desirable in a Learning Design 

tool? 

 

Issue 2: How do the teachers perceive the two Learning Design tools? 

Teachers’ perception of the tools was investigated exploring three topics: 

(T1) Ease of use 

Informative question 
IQ 1.1 Is the tool perceived as easy to be used? 

(T2) Usefulness 

Informative question 
IQ 2.1 Is the tool useful for the teachers’ design practice? 

(T3) Likelihood of adoption 

Informative questions: 

IQ 3.1 Do the teachers envisage using the tool in the future? 
IQ 3.2 Would the teachers suggest the tool to colleagues? 

 

Issue 3: What prevents the teachers from using the two Learning Design 

methods/tools in the case study? 

Barriers to the adoption of Learning Design methods and tools were investi-

gated exploring two topics: 
(T1) Intrinsic barriers 

Informative question: 

 IQ 1.1 Do teachers identify intrinsic individual barriers (e.g., lack of motiva-

tion, scarce familiarity with technologies) as preventing the use of the methods 
and tools? 

(T2) Extrinsic barriers 

Informative question: 
IQ 2.1 Do teachers identify extrinsic barriers (e.g., equipment, time, training, 

support) as preventing the use of the tools/methods? 
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The three issues focus on the main aspects of the RQ1, exploring both the 

teachers’ needs and the barriers (also implicitly through the teachers’ perception 
of the methods/tools proposed). These issues are further decomposed in topics to 

better explore each issue. For issue 1, two topics were identified: (T1) the teach-

ers’ practice before the training (from which, needs can be derived) and (T2) the 
features that teachers consider desirable in a Learning Design tool (that could 

have been explored after the training and again provided hints about needs). For 

issue 2, three topics are investigated: (T1) ease of use, (T2) usefulness and (T3) 

likelihood of adoption. These topics provide information for both needs and barri-
ers (as already pointed out in section 6.5). For issue 3, the division between (T1) 

intrinsic and (T2) extrinsic barriers was maintained and the two topics investigat-

ed through two informative questions. 
 

RQ2: What actions/solutions can support the adoption of Learning Design 

methods and tools? 

For RQ2 two Issues were identified: 
Issue 1: How can teachers’ adoption be supported? 

The actions/solutions to reach this goal were explored through two topics: 

(T1) Tool features  

Informative question: 

IQ 1.1 Which tool features addressed teachers' needs and which represented 

barriers? 
(T2) Teachers’ concerns 

Informative questions: 

IQ 2.1 What can encourage teachers’ adoption? 

IQ 2.2 Which actions/solutions addressed teachers' needs and barriers? 
 

Issue 2: Was there any change in the teachers’ design practice? 

The issue was explored through one topic: 
(T1) Change in the design practice 

Informative question: 

IQ 1.1 How did the design practice change? 
 

The first issue is clearly linked to the RQ2; two topics were investigated un-

der this issue: (T1) the characteristics of the tools that can be considered, either 

able to support adoption or to hinder adoption, and (T2) the teachers’ concerns 
that allow to consider more transversal aspects (not linked to the characteristics of 

the single tools) and identify related solutions. Finally, a second issue was ex-

plored, the changes in the design practice. 
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Data were collected using quantitative and qualitative tools. In Table 6.1, 

tools adopted for data collection are put in relation with the RQs, issues, and top-
ics they contribute to address. 

Table 6.1 - Tools for data collection in relation to RQs (Issues and Topics) 

and type of data analysis 

Research  

questions  

(RQ) 

Tool Issue (I) Topic Data  

analysis 

Iteration 

RQ1 – factors 

affecting  

adoption 

Pre-training 

questionnaire 

[Q1] 

I1 – teachers’ 

needs 

T1 – pre-

training prac-

tice 

Qualitative/ 
quantitative 

First 

RQ1 – factors 

affecting  

adoption 

Post-training 

questionnaire 

[Q2] 

I1 – teachers’ 

needs 

T2 – desired 

features 

Qualitative/ 

quantitative 

First 

  I2 – tools 

perception  

T1- ease of use 
T2 - usefulness 

T3 - likelihood 

of adoption 
 

  

RQ1 – factors 

affecting  

adoption 

Follow-up 

questionnaire 

[Q3] 

I1 – teachers’ 

needs 

I3 – factors 

preventing 

the use 

 

T2 – desired 

features 

T1 – intrinsic 

barriers 
T2 – extrinsic 

barriers 

Qualitative/ 
quantitative 

First 

RQ2 – solu-

tions for adop-

tion 

 I1 – support 

to adoption 

T2 – teachers’ 

concerns 

  

RQ1 – factors 

affecting  
adoption 

Designs pro-

duced by 

teachers [D] 

I2 - tools 

perception 

T1- ease of use 
 

Qualitative/ 

quantitative 

First 

and 

second 

RQ2 – solu-

tions for adop-

tion 

 I1 – support 

to adoption 

T1 - tool fea-

tures 

T2 – teachers’ 

concerns 
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RQ1 – factors 

affecting  
adoption 

 

Reflective 

diaries [RD] 

I2 – tools’ 

perception 

 

 

I3 – factors 

preventing 

the use 

T1- ease of use 
T3 – likelihood 

of adoption 

T1 – intrinsic 

barriers 

T2 – extrinsic 

barriers 
 

Qualitative First 

RQ1 – factors 

affecting 

adoption 

 

 

 

 

 

 

 

 

 

RQ2 – solu-

tions for adop-

tion 

Interviews 
[INT] 
 

I2 – tools 

perception 

 

 

I3 – factors 

preventing 

the use 

 

I1 – support 

to adoption 

 

 

I2 – changes 
in the design 

practice 
 

T1- ease of use 
T2 - usefulness 

T3 - likelihood 

of adoption 

T1 – intrinsic 

barriers 
T2 – extrinsic 

barriers 

T1 – tool fea-

tures 
T2 – teachers’ 

concerns 

T1 - changes 

 

Qualitative First 

RQ1 – factors 

affecting 

adoption 

 

 

 

 

 

RQ2 – solu-

tions for adop-

tion 

End of the 

training ques-

tionnaire [Q4] 

I2 – tools 

perception 

 

 

I3 – factors 

preventing 

the use 

 

I2 – changes 

in the design 

practice 

T1- ease of use 

T2 - usefulness 

T3 - likelihood 

of adoption 

T1 – intrinsic 

barriers 
T2 – extrinsic 

barriers 

T1- changes 

Qualitative/ 
quantitative 

Second 

 

 

 

 

Second 

6.7.3 Description of data collection tools 

In this section the tools used for collecting data listed in Table 6.1 are de-

scribed in detail. I used tools for collecting self-reported data, like questionnaires, 
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interviews and diaries, but I also used teachers’ designs to gather data about the 

actual use of the Learning Design tools proposed. 

6.7.3.1 Questionnaires 

Questionnaires were used so as to collect data from the teachers participating 

in the case study in different moments of the study. Questionnaires are available 
in Appendix 1. Data collection tools. 

• The Pre-training questionnaire [Q1] dealt with the teachers’ learning 

design practices before the training. The questionnaire was composed of 

17 questions, closed (yes/no, multiple choice, ranking) and open-ended. It 

was used in the first iteration. 

• The Post-training questionnaire [Q2] explores the users’ perception of 
the tool (the PP) that has been adopted during the first part of the training 

in terms of ease of use, usefulness and intention to use. It also explores 

the capability of the tool to address the eight needs derived from the sys-
tematic literature review. The questionnaire includes 21 Likert-scale 

based questions. It was used in the first iteration. 

• The Follow-up questionnaire [Q3] aimed to study the actual adoption of 

the PP after 4 months and the desirable features of a tool for learning de-
sign. As far as adoption, the questionnaire explored the barriers to adop-

tion starting from the seven barriers derived from the systematic literature 

review, moreover it investigated the needs of the teachers starting from 

the eight needs identified in the systematic literature review. The ques-
tionnaire includes 15 closed (multiple choice and Likert scale based) and 

open-ended questions. It was used in the first iteration. 

• End of the training questionnaire [Q4] about the use of the two Learn-

ing Design tools. The questionnaire investigates the users’ perception of 
Jamboard and the barriers to the adoption of the PP (starting from the 13 

barriers identified thanks to the systematic literature review and the Del-

phi study). The questionnaire includes 29 questions, closed (yes/no, mul-

tiple choice, Likert scale based) and open-ended. It was used in the sec-
ond iteration. 

6.7.3.2 Teachers’ designs 

As explained above, teachers were involved in a design task using the PP. The 
task entailed a collaborative design of a sequence of activities related to two or 
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more subjects. Designs were created using the PP in the timeframe of December 

2017 to February 2018. 
Afterwards, teachers jointly selected a tool (Jamboard), not developed with 

the specific purpose of designing teaching/learning activities and produced de-

signs during the last session of the training. Designs were produced in groups 
composed by some of the teachers who followed the training and others who did 

not.  

The designs developed by the teachers (see Appendix 2. Results) were ana-

lysed since they reflect the actual use of the proposed tools. 

6.7.3.3 Reflective diaries 

Teachers were requested to document the design process in terms of decisions 

taken, time spent, and problems encountered, in a diary. Since for the design ac-
tivity a distant support was proposed and a course on a Moodle was set up, a spe-

cific forum for writing the diary was made available. 

The decision to ask teachers to write their reflections on the design task was 

taken to gather first-hand considerations during the process. 

6.7.3.4 Interviews 

Interviews were carried out to complement data collected through the other 

methods and to go more into depth with some topics. The interviews were one-
on-one semi-structured interviews; the questions about learning design and the PP 

were part of a complete interview about the whole training and teachers’ future 

needs.  
They were carried out online and were based on visual elicitation (Johnson & 

Weller, 2001) since they involved the use of selected keywords (presented in 

slides) that had the goal to introduce the topic (first slide) and trigger the discus-

sion about key issues (second slide). This was done with the goal of letting the 
respondent free to tackle the issue from his/her point of view and then of driving 

him/her to discuss other aspects (of course, if one spontaneously grabs the sug-

gestion and starts talking). 
In Figure 6.12 an example of the two slides concerning the PP is shown. The 

first slide (left) introduces the topic, the second one (right) shows some keywords 

that are used as hints to trigger discussion. 
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 Figure 6.12 - Stimuli used for carrying out the interview 

Interview records were transcribed verbatim. 

6.7.4 Data analysis 

Data collected with the above-described tools were analysed as follows: 

• Questionnaires: data were analysed through SPSS Statistics6. Descrip-

tive statistics were calculated for closed questions. Open ended questions 
were categorized by two coders independently, using an inductive ap-

proach, namely creating codes based on the qualitative data itself. In case 

of different codes, coders found an agreement. 

• Teachers’ designs: they were analysed regarding the use of functionali-
ties made available by the tools and the richness of the paths developed. 

For example, regarding the PP, teachers were suggested to use a set of se-

lected functionalities in the main menu of the tool (functionalities guiding 

the conceptualization of the design and the graphical representation of the 
design). The actual use of the suggested functionalities was commented 

on. 

• Reflective diaries: reflective diaries were coded by one coder using an 

inductive approach, as was done for the answers to open questions. This 
approach was preferred since teachers were free to write their reflections 

without any guiding question. 

• Interviews: data analysis was carried out with an approach called the 

“framework” method (Gale, Heath, Cameron, Rashid, & Redwood, 2013; 
Ritchie & Spencer, 1994) that has been developed for large scale social 

 
6 https://www.ibm.com/products/spss-statistics 
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policy research. This method belongs to the broad group of qualitative 

methods, known as thematic analysis (Braun & Clarke, 2006). The meth-
od was adopted since it envisages a double approach to analysis: deduc-

tive, therefore starting from a set of codes decided ‘a priori’ and agreed 

upon by researchers, and inductive, based on emerging codes. This meth-
od was considered adequate because the interviews were guided by a set 

of stimuli, but new contents came up during the interviews. In this specif-

ic case, codes were firstly derived from the specific areas of interest ex-

plored in the interviews. Other codes emerged from the analysis of the 
transcriptions. A codebook was prepared (see Appendix 2. Results) and 

the process of tagging was carried out by two different coders. The two 

coders are researchers in the field of Technology Enhanced Learning with 
previous experience in qualitative research. I am one of the two coders, 

while the second did not participate in the research. A two-step process – 

individual parallel coding and subsequent negotiation of differences in the 

generated codes – was carried out. Data were analysed through a software 
for qualitative data analysis, MAXQDA7. Results were organized accord-

ing to a coding scheme.  To check the agreement of the two coders, Co-

hen’s Kappa coefficient (Cohen, 1960) was calculated by the system 
(agreement between segments) for each interview (see Table 6.2). 

Table 6.2 - Coders’ agreement (Cohen’s Kappa) 

Interviews K 

Teacher 1 .82 

Teacher 2 1 

Teacher 3 .84 

 
According to Cohen (McHugh, 2012) the agreement between coders can be 

considered almost perfect, i.e., above .81. 

 
7 https://www.maxqda.com/ 
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6.8 First iteration 

6.8.1 Description of the first iteration 

The first iteration was conducted in parallel with the first part and partially 

with the second part of the training. The Learning Design tool proposed in this 
phase was the Pedagogical Planner (see section 6.4.2).  

The first iteration was informed by the results of the systematic literature re-

view (see chapter 4): in particular, Table 6.3 shows the correspondence between 
the needs derived from the systematic literature review and the features embedded 

in the proposed Learning Design tool (i.e., the Pedagogical Planner). 

Table 6.3 - Pedagogical Planner (PP) features and their relation with 

teachers’ needs 

Teachers needs derived from SRL PP features 

Support to reuse and adaptation 

of designs 
The PP supports reuse and adaptation of designs 

since it allows to store designs, edit them also after 
their implementation and make designs available to 

other teachers online by publishing them 

Activate teachers’ familiar design 

thinking 
The PP supports explicitly the identification of the 

main aim of the course and the statement of objec-

tives and competences as teachers do in filling in the 

design tool proposed by the school 

Multiple forms of representation The PP allows both textual and graphical representa-

tion for either conceptualization or authoring. A tool 

for mind mapping is also embedded in the PP, allow-

ing use of mind maps too 

Support cooperation The PP allows working collaboratively on the same 

plan by sharing user credentials or registering a new 

group-user 

 

Moreover, Table 6.4 shows the barriers derived from the systematic literature 

review and the actions taken to address them (see Chapter 4). 
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Table 6.4 - Barriers addressed and solutions taken 

Barriers derived from systematic 

literature review 
Actions  

Lack of institutional support The school principal endorsed the use of the Learning 

Design method and tool (PP) 

Lack of adequate teacher training 

and long-term support 
Teachers were trained on the tool and were offered 

regular support in the use of the tool in the school 

year 2017-2018. The training was highly interactive, 

and the teachers became familiar with the tool during 

the training 

Scarce adoption by peers All the involved teachers were trained on the same 

method and tool. To support the use among the train-

ees, a design task with the tool was given by the 

trainers 

Time issues/workload Teachers were suggested to use just some function-

alities and fill in a limited number of fields of the tool 

in order to keep the workload limited. In particular, 

teachers were asked to fill in the Conceptualization 

area and to draw the graphical representation of the 

plan 

6.8.2 Results of the first iteration 

Results of the first iteration were informed by the following data collected 

from the teachers participating in the training: 

• Pre-training questionnaire [Q1]: was filled in by nine teachers at the first 

session of the training, five of which attended the whole training.  

• Post training questionnaire [Q2]: was filled in by 11 teachers and was 
anonymous. 

• Follow up questionnaire [Q3]: was filled in by seven teachers, among 

whom four participated in the first session of the training and filled in the 

first part about the adoption of the tool at the time of the follow up, while 

all the respondents filled in the part related to the desirable features for a 
Learning Design tool. 

• [D1] two designs created by four teachers (three participated in the whole 

training, one since November 2017). 
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• [RD] Reflective diary was filled in by two teachers (one participated in 

the whole training).  

• [INT] Interviews were carried out with three teachers selected because 

those teachers carried out the design task and had the chance to gain a 
more in-depth experience with the tool. 

In Table 6.5 the data collection tools are shown in relation to the participants 

who filled them in. 

Table 6.5 - Data collection tools and teachers (in green the teachers who 

participated in the whole training) 

Teacher Pre-

training 
[Q1] 

Post-

training 
[Q2] 

Follow-up 

quest 
[Q3] 

Designs 
[D1]  

Reflective 
Diaries 
[RD] 

Interviews 
[INT] 

T1 X X X X X X 

T2 X X X X 
 

X 

T3 X X X X 
 

X 

T4 X X X 
   

T5 X X 
    

T6 X X 
    

T7 X X 
    

T8 X X 
    

T9 X X 
    

T10 
 

X 
    

T11 
 

X 
    

T12 
  

X (2nd section) 
   

T13 
  

X (2nd section) 
   

T14 
  

X (2nd section) X X 
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The first two questionnaires, [Q1] and [Q2], were filled in before and right af-

ter the end of the first session of the training and this made it possible to collect 
data from all the participants. In the following months participants changed, some 

teachers joined the training in November 2017, while others (mainly profession-

als) were not involved anymore, others did not contribute to the data collection. 
This caused an uneven distribution of data that, of course, affected the results but, 

on the other hand, reflects what happens in a long-term training. 

Complete results are reported in Appendix 2. Results, while below I report the 

results under the lens of each issue, topic, or informative question, described in 
section 6.7.2  and reported in Figure 6.10 and Figure 6.11. 

6.8.2.1 RQ1 - What are the factors affecting the adoption of Learning Design 

methods and tools? 

Issue 1 - What are the needs of the teachers involved in the case study? 

 

Topic 1 - Pre-training design practice 

Data were collected immediately before the first part of the training started 
through the pre-training questionnaire [Q1] and, therefore, are related to the 

teachers’ practice before the training. 

I report here the answers from T1 to T5, i.e., from the five teachers who per-
sisted during the whole longitudinal study (other respondents were excluded) (see 

Table 6.6). 

Four out of the five participants teach the same subject every year; four of 
them re-design the course every year, and one re-designs the course every three or 

four months. 

As introduced in section 6.4.1, teachers were required from their institution to 

fill in a template made available online (institutional tool) where they design their 
teaching at macro level (sequence of the contents to be taught and related abili-

ties, skills and competences) and submit it. Teachers call this ‘micro-planning’ 

even though they design their whole course as a sequence of contents.  
As it is shown in Table 6.6, that reports the ranking of factors for each teach-

er, the practice of designing the whole course could have influenced teachers’ 

answers to the question about the aspects they consider when they design a course 
(or a part of it); indeed, teachers seemed to be guided by the overall goal(s) of the 

course (three out of five rank it at the first place in the list of the factors affecting 

the design decisions) followed by ‘Learning objectives and competences’ ranked 

at the second place by four out of five teachers. 
The national curriculum and evaluation criteria are considered the less rele-

vant factors for the design. 
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Table 6.6 - Factors affecting teachers’ design practice: ranking from 1 to 

11 

Teacher T1 T2 T3 T4 T5 

R
a
n
ki

n
g
 

1 Goals of the 
course overall 

Goals of the 
course overall 

National Cur-
riculum 

Educational 
approach 

Goals of the 
course overall 

2 Learning 
objectives and 
competences 

Learning 
objectives and 
competences 

Learning 
objectives and 
competences 

Contents of the 
subject 

Learning 
objectives and 
competences 

3 Educational 

approach 
Contents of the 

subject 
Goals of the 

course overall 
Reference 

Learning 
theory 

Reference 

Learning 
theory 

4 Reference 
Learning 
theory 

Educational 
approach 

Learning 
activities 

Learning 
activities 

Contents of the 
subject 

5 Learning 
activities 

Previous expe-
riences 

Contents of the 
subject 

Technologies 
available 

Learning 
activities 

6 Technologies 
available 

Reference 
Learning 
theory 

Reference 
Learning 
theory 

Available 
resources 

Available 
resources 

7 Available 

resources 
Available 
resources 

Educational 

approach 
Previous expe-

riences 
Technologies 

available 

8 Previous expe-
riences 

Technologies 
available 

Previous expe-
riences 

Evaluation 
Criteria 

Previous expe-
riences 

9 Contents of the 
subject 

Learning 
activities 

Technologies 
available 

Goals of the 
course overall 

Evaluation 
Criteria 

10 Evaluation 
Criteria 

Evaluation 
Criteria 

Available 
resources 

Learning 
objectives and 
competences 

Educational 
approach 

11 National Cur-

riculum 
National Cur-

riculum 
Evaluation 

Criteria 
National Cur-

riculum 
National Cur-

riculum 

 
This ranking shows that teachers tend to start from goals, objectives and com-

petences and that a tool, to align to their design practice, should help them identi-

fy these factors (see also Table 6.3). 
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Besides the institutional tool for designing the whole course (used by four of 

them), teachers adopt mainly ‘paper and pencil’ for designing the daily learning 
activities (three teachers); just one (T5) stated to adopt a tool that is, actually, a 

tool for managing presentations (Keynote) and not a tool for Learning Design. 

 
Topic 2 – Desired features in a Learning Design tool 

Data were collected immediately after the training with the post-training 

questionnaire [Q2] and in the follow up session with the follow up question-

naire [Q3]. 

In [Q2] (11 respondents, anonymous) teachers were required to rate (From 1 

‘Not at all’ to 5 ‘Very much’) the opinions of the teachers about a digital tool (the 

PP) to manage their designs. Table 6.7 shows the results. 

Table 6.7 - Teachers’ opinion about the digital format 
 

Mean   Sd Min Max 

I think that the opportunity to save my design in digital 

format could be useful 

3.45 1.04 2 5 

I think that having a digital version of my design could 

promote sharing 

3.55 1.04 2 5 

I think that having a digital version of my design could be 

useful to revise and change the design over the time 

3.64 0.92 2 5 

 
Teachers seem to appreciate that the tool allows them to have a digital version 

of their designs, and also to share and reuse the designs. 

Other data were collected through the follow up questionnaire [Q3] (seven 
respondents). Teachers were asked to express their level of agreement (from 1 

‘Totally disagree’ to 5’ Totally agree’) as to a list of statements about a Learning 

Design tool. Results are reported for all the teachers who answered it (seven) in 

Table 6.8. 
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Table 6.8 - Desirable features for a Learning Design tool 

The tool should... Mean Sd Min Max 

Be easy to use 5 0 
 

5 

Be flexible 4.9 .4 4 5 

Reflect the design culture of the institution (structure and 

terminology) 

4.1 .9 3 5 

Support the designer in taking into account all the ele-

ments at play (population, context, knowledge domain, 

etc) 

4.3 .8 3 5 

Support the designer in the description of the elements at 

play (population, context, knowledge domain, etc) 

4 .8 3 5 

Support the graphical representation of the design 3.7 1.4 1 5 

Support design revision and change 4.1 .9 3 5 

Support reuse and adaptation of my designs 4.7 .5 4 5 

Support reuse and adaptation of designs from others 4.4 .5 4 5 

Support collaboration among colleagues 4.6 .5 4 5 

Allow me to save time 4.9 .4 4 5 

 

‘Easy to use’ got the maximum rate (5), followed by the capability of the tool 

to make the teacher save time and the tool flexibility (4.9). A high rate was also 

achieved by the capability of a tool to support reuse and adaptation (4.7).  
The lowest rates were obtained by ‘Support the graphical representation of the 

design’ (3.7), ‘Reflect the design culture of the institution (structure and termi-

nology)’ and ‘Support design revision and change’ (4.1).  
Teachers did not add any other need. 
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Issue 2 - How do the teachers perceive the PP tool? 

 
Teachers’ perception of the tool (and the related topics: ease of use, useful-

ness and likelihood of adoption) was derived from the analysis of the designs 

produced, the follow up questionnaire [Q2] (anonymous, answered by 11 teach-
ers), the reflective diary and the interviews (see Appendix 2. Results).  

As far as the designs, I describe them here to have a single reference point.  

Teachers were told to fill in details in the Conceptualization area and to draw the 

sequence of activities in the Authoring area. They were let free to describe each 
activity in the sequence to the level of detail they considered useful. The designs 

were analysed by me according to the following criteria: 1) completeness (fields 

that are filled in); 2) number of activities envisaged; 3) articulations of the path 
(presence of different kinds of activities, parallel paths for different students, 

etc.). The analysis of the designs (see Appendix 2. Results) shows the following 

situation. 

Design A (prepared by T1 and T14) misses some of the descriptions required 
in the Conceptualization area (contents, educational objectives of the design - 

including knowledge, abilities and competences - and tools and resources to be 

adopted). Therefore, the Conceptualization area was incomplete. Regarding the 
Authoring area, teachers created a flow of five activities (with parallel paths) and 

kept the description of the single activities at a shallow level.  

Design B (prepared by T2 and T3) was complete as to the Conceptualization 
section; similarly, to Design A, in the Authoring area teachers created the flow of 

activities and kept the description of the single activities at a general level (no 

details about objectives, organisation of the work, etc). The path was composed of 

three activities. 
 

Topic 1 – Ease of use 

In the evaluation after the first session of training (post training question-

naire [Q2], 11 respondents), teachers were asked to state their level of agreement 

(From 1 ‘Not at all’ to 5 ‘Very much’) about a list of statements related to the 

ease of use of the tool (the PP). 
Results are reported in Table 6.9. 

The tool got evaluations around the midpoint of the scale for almost all the 

items included in the category ‘Ease of Use’. Values are slightly above for ease of 

use (3.27) and flexibility (3.36) and slightly below as to time saving (2.36), de-
sign simplification (2.64) and engagement (2.73).  

Regarding the designs by the teachers, as mentioned above, one of the pro-

jects lacks the required information in the Conceptualization area (Design A, T1 
and 14), but the path is long and articulate, while the second (Design B, T2 and 

T3) includes all the required information but it is short and linear. To understand 
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the reasons behind these patterns of use, I crossed these data with the reflective 

diary and the interviews. 

Table 6.9 - Teachers’ opinions about of the easiness of use of the tool 
 

Mean   Sd Min Max 

The tool is easy to be used 3.27 .90 2 5 

The tool is engaging 2.73 .79 1 4 

The tool is flexible 3.36 1.12 1 5 

The tool makes the design process easier  2.64 1.12 1 5 

The tool allows to save time 2.36 1.21 1 5 

 
Unfortunately, teachers’ comments in the reflective diary were short and not 

very informative. Only two teachers (authors of Design A) compiled the diary 

after the design task. Comments were negative and focused on time issues, the 
tool was considered complex and time consuming. 

In the same line the results of the interviews; the tool was considered by the 

three teachers interviewed time consuming and not user friendly; one of them 

complained about the lack of support at level of graphical interface as it is illus-
trated in this excerpt: 

“I realize that the ultimate 'user friendly' doesn't exist...it [the PP] has to be stuff you 

understand on the fly, very graphic… and then there's the graphics...as I realize here [at 

the vocational training institute] with those who work on it, doing graphic work requires 

minds to pass a concept quickly. Certainly, there is some lack of the graphic aspect in the 

PP, which allows you to understand on the fly, then there are programming limitations”. 

(T1) 

The authors of the Design B, complained mainly about the difficulties met in 

using the tool:  

“It really takes a huge amount of time, I struggle, […] you pass preparing these sche-

mas three times the time you spend in class. I tell honestly… I don't”. (T2) 
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“Cumbersome, as it’s not user-friendly, fields are in different pages, so I have to go 

and pick up […]. The colleague and I spent five hours going back to where we were and 

often we were wrong, we closed the windows in the wrong way ... we didn't reopen in the 

right way ... I mean, it was a remarkable botch ... and since I was at the PC I know well 

how much effort it took [Laughs]. Probably it is a matter of practice, maybe with constant 

use a person acquires practice”. (T3) 

Topic 2 – Usefulness 

As for ease of use, in the evaluation after the first session of training (post 

training questionnaire [Q2], 11 respondents), teachers were asked to state their 

level of agreement (From 1 ‘Not at all’ to 5 ‘Very much’) regarding a list of 
statements about the usefulness of the tool. Results are reported in Table 6.10. 

Table 6.10 - Perceived usefulness of the PP and its functionalities 
 

Mean   Sd Min Max 

The tool is useful 3 .89 2 5 

The tool supported the conceptualization of new (collabora-

tive) activities  
3.09 1.14 1 4 

The tool allows to effectively represent the pedagogical path 3.18 .75 2 4 

The tool helped considering the elements at play (context, 

population)  
3.64 .92 2 5 

The possibility to describe (in text format) the different 

elements is useful 
3 1.34 1 5 

The graphical representation of the activity flow is useful 3.18 .98 1 4 

The possibility to describe (in text format) the activities is 

useful 
2.91 1.14 1 4 

The tool supported self-reflection 3.27 1.01 1 4 

The tool promoted discussion and sharing among colleagues 3.64 1.21 1 5 

The section about self-regulation helped me in reflecting 

about how to improve self-regulated learning in my students 
3.45 1.37 1 5 
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Teachers expressed a level of agreement beyond the midpoint of the scale (3) 

for the most part of the statements. The highest levels of agreement were given 
about its capability of helping the teachers considering all the elements at play in 

designing learning (3.64) and its capability to promote the discussion and sharing 

among the colleagues (3.64); the lowest is related to the possibility to describe the 
activities in text format (2.91). 

As far as designs, again I cross-referenced information from designs with in-

terviews, while teachers did not mention aspects related to the usefulness of the 

PP in the reflective diary. 
The feedback collected through interviews was mainly negative (see Appen-

dix 2. Results).  

Two out of three teachers stated that using the tool for designing did not affect 
implementation, while the third was more positive. Asked about the guidance 

provided by the tool in taking into account the different aspects at play (popula-

tion, context, etc.) and its impact in carrying out the lessons one teacher an-

swered: 

“Being forced to think about all the parameters involved, in my opinion everyone was 

helped. There we plan lessons more effectively, surely”. (T3) 

As to the alignment with teachers’ design practice, answers vary a lot from 

one teacher to another; the tool was considered partially aligned with his/her prac-
tice by Teacher 3, not aligned by Teacher 2, while Teacher 1 stated that he/she 

usually designs differently but concluded that he/she became aware of the ad-

vantages of considering the aspects highlighted by the PP and the related method: 

“I do it in another way but now that the flash of the whole description of the class 

comes to mind, I realize that those variables are important to have in mind; this tool put 

them there, imposed them on us, made them present to us every time”. (T1) 

Teachers did not consider that the tool specifically supports reflection. Two 

out of the three stated that they did not come back to the design to reflect on it; 

one of them said that it might support reflection, but the same can be said for a 
design sketched on a piece of paper. The other highlighted that reflection should 

emerge from the collaboration with colleagues. The same is said for the support to 

reuse; all the teachers did not recognize the tool as an added value in this sense. 

None of them reused the design produced and again one teacher stated that also a 
design drafted on a piece of paper can be reused by the teacher who created it: 

“Sure, but my sheets too…I have a paper archive from the 70s/80s with plastic sheets, 

I put inside it what is my planning with a photocopy of the necessary resources or the link 

of the resource online required”. (T3) 
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Moreover, teachers expressed doubts about the capability of the tool to sup-

port collaboration with their colleagues for two reasons. The first one was related 
to the tool itself; the PP was considered too complex to collaborate using it. The 

second was related to teachers and their attitude towards collaboration. According 

to the interviewees, teachers in their school do not collaborate and the introduc-
tion of the tool is not sufficient to change the situation. On the other hand, one of 

them, during the interview, recognized a potential benefit of using it to collabo-

rate with other colleagues, outside the institution: 

“But you broaden my horizon, also thinking outside the institution in which I work, if 

the PP allows me to share or access interventions of other teachers who upload them, this 

is interesting […]”. (T1) 

Two more aspects can be linked to the tool's usefulness. One teacher consid-

ers the tool (and the design method) not adequate to the context; according to 

him/her the context is not comparable to a more traditional one, since lesson im-
plementation often implies changes on the fly due to changes in the calendar, 

frequent interruptions, and students' misbehaviour. 

The only positive consideration is referred more to the method than to the 

tool; indeed, one teacher appreciated the capability of the tool to provide guide-
lines in the process of designing: 

“I saw it more as a guide: remember that the class is like this, remember that there is a 

first phase in which you do this, remember that there are dynamics that can be set, that 

there is a final phase…”. (T1) 

Teacher 1 appeared to be more positive, especially as far as the method; this 
might be because he/she got a bachelor’s degree in teacher education and is prob-

ably more aware of the importance of designing learning activities. 

 

Topic 3 – Likelihood of adoption 
The likelihood of adoption of the tool was explored after the first session of 

training (post training questionnaire [Q2], 11 respondents). Again, teachers 

were asked to state their level of agreement (From 1 ‘Not at all’ to 5 ‘Very 
much’) in relation to two statements. 

The two statements were rated below the midpoint of the scale (3) showing a 

limited intention of adopting the tool and a scarce confidence in the usefulness of 
the tool for their colleagues. Data are reported in Table 6.11 
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Table 6.11 - Likelihood of adoption 

 Mean   Sd Min   Max   

I think that in the future I will use the PP for designing 

collaborative activities 

2.64 1.03 1 4 

I think that the PP could be useful for my colleagues to 

design 

2.81 .98 1 4 

 

The feedback collected through interviews was in line with the above-

mentioned evaluation: teachers did not express the intention to adopt the tool 
spontaneously. The institution was cited by two of them as having a role in the 

adoption. In particular, teachers highlighted that they would have adopted the tool 

only if it was considered mandatory by the institution (that was not the case). 

“Let's say, if the institution asks us to use this tool one takes some time [INT: sure] 

otherwise I take what I can steal from the PP and I put it in… I organize it in a Google 

doc..., I link it to the lesson ... It's like this”. (T1) 

“The PP can be useful for planning, but I won't hide the fact that even I, who am the 

most dutiful…, they told me to use it and I used it...then I couldn't be steady…”. (T3) 

Issue 3 - What prevents the teachers from the use of the PP Learning Design 

tool? 
 

Topic 1 and 2 – Intrinsic and extrinsic barriers 

In the follow up questionnaire [Q3] (seven respondents) teachers were asked 
to identify the aspects that had represented a barrier to the adoption of the tool 

(PP) for designing educational paths. Teachers were presented with a list of seven 

predefined options plus the "Other" option and were asked to select three as a 

maximum. Results are presented hereunder: 

• My institution does not support the tool adoption  

• Very few (or no one) of my colleagues use it (three respondents) 

• The training on the tool was insufficient (two respondents) 

• The tool is too complex (one respondent) 

• I make little use of technologies in my teaching practice 

• Lack of time (two respondents) 

• I’m not motivated to use it (one respondent). 
The most selected option was the ‘scarce adoption by colleagues’ followed by 

the ‘insufficient training on the tool’ and ‘time constraints’. 
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Asked to provide reasons for their answers, teachers motivated mainly the is-

sue of ‘time constraints’, claiming that they did not have enough time for design-
ing teaching. 

“Our time is short, and we can’t dedicate adequate time to designing our lessons”. 

“The radical change of the school organization [namely the transition from the tradi-

tional classroom organization to the ‘disciplinary laboratory classroom’ model] required a 

considerable daily effort and has stolen energy to design teaching”. 

“Lack of motivation of the teachers, due to the organization of work”. 

Only two teachers (the authors of the Design A, see Appendix 2. Results) ex-
plained the reasons behind the partial use of the tool in the reflective diary, de-

scribing what prevented them from using the tool: 

• Time/workload: teachers declared they had to design the learning path 

during Christmas holidays since they did not have dedicated time during 
their regular activity to the task. 

• Tool complexity: the time required to design the learning path was con-

sidered huge since they were not familiar with the tool that was consid-

ered complex and with technical problems.  

The first point can also reflect the lack of real institutional support since, 
while the responsible was aware of the given task, teachers were not given the 

time to design the activity during the previous school months. 

Interviews were focused on the tool perception, nevertheless the most im-
portant issues regarding adoption can be inferred from the answers of the teach-

ers. The prevailing topic was the time required for using the tool. 

“It [filling in the fields of the PP] really takes a huge amount of time, I struggle, […] 

you [the teacher] pass preparing these schemas three times as long as the time you pass in 

class. I tell honestly… I don't”. (T2) 

This can be put in relation with the time constraint and the complexity of the 
tool (extrinsic barriers). 

Teachers were not motivated (intrinsic barrier) to adopt the tool since they do 

not perceive it as useful; for example, teachers reported that they do not collabo-
rate, therefore the features of the PP supporting reflection and collaboration are 

not of interest for these teachers. 

“Then, perhaps the thing the PP wanted to do is to get colleagues to collaborate. But I 

doubted about virtual/digital collaboration [...] Given the digital tool and since there is no 

real material collaboration before, in the absence of that one, the tool in my opinion is not 
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usable”. (T1) 

The new organization (‘disciplinary laboratory classroom’) seems not to fa-

vour sharing and collaboration. 

“The only thing is that, in my opinion, we [teachers] have very few opportunities to 

meet. Whereas before, as we went from one class to another, we exchanged opinions -- 

the times have always been very short, so we also take advantage of these moments for 

exchanges and evaluations -- now we don't meet anymore because everyone remains in 

their classrooms, it's a bit more difficult”. (T2) 

6.8.2.2 RQ2 - What actions/solutions can support the adoption of Learning 

Design methods and tools? 

Issue 1 - How can adoption be supported? 

 

Topic 1 and Topic 2 - Tool features and Teachers’ concerns 
Although teachers were not required to suggest possible solutions oriented to 

support adoption, such solutions might be inferred from the follow up question-

naire [Q3], the developed designs and the interviews. 
 

For example, as far as the tool features, in the follow up questionnaire [Q3] 

(seven respondents) when asked what can encourage them to adopt the tool, 

teachers answered as follows: 

• Concrete examples of plans in my discipline (two respondents) 

• Greater flexibility, easiness of use 

• Colleagues’ adoption (design sharing). 
 

These suggestions might be interpreted as solutions to overcome barriers, in 

terms of characteristics of tools (providing flexible and easy to be used tools) and 
aspects not linked to the specific tool (such as providing concrete examples of 

plans and supporting the adoption among colleagues). 

 
The analysis of the designs produced by the two dyads and the interviews 

confirmed that usability is a really important aspect and that the tool should be 

easy to use and user-friendly. Moreover, the tool should be better aligned with 

teachers’ design practices, for example teachers did not feel the need to fill in all 
the fields of the PP since they did not consider it useful for designing an activity 

for themselves. In addition, in contrast to what stated in Q3, these teachers de-
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clared they do not actively collaborate with colleagues and do not come back to 

revise their designs. 
 

Issue 2 - Was there any change in the teachers’ design practice? 

 
Topic 1 - Change in the design practice 

In the interviews the three teachers were asked about their design practices at 

the end of the first iteration.  

One of the interviewees (T2) referred only to the planning required by the 
school, therefore he/she did not change anything; Teacher 1 identified two levels, 

the planning required from the school and the daily design, saying that often 

he/she tries to match ideas of transversal activities (like the school newspaper) 
with the contents envisaged in the microplanning. The remaining interviewee 

(T3) described a sort of template that he/she usually adopts for organizing the 

single lessons, that he/she attributes to the method delivered through the PP but 

that reflects more a canvas for carrying out a collaborative activity. In her tem-
plate she divides the lesson (two hours) in time blocks: introduction (10/15 

minutes), collaborative work (40 minutes), break (5 minutes), group work (25/30 

minutes) and a last plenary session (25 minutes). 
Despite the training, teachers did not increase practice sharing both in the 

school context and outside (with colleagues teaching in other schools). One of 

them during the interviews started thinking about practice sharing not only in 
relation to the colleagues of the same school but also outside the institution. 

6.9 Second iteration 

6.9.1 Description of the second iteration 

The second iteration was conducted in parallel with the second part of the 

training (see Figure 6.9). The Learning Design tool proposed in this phase was 

Jamboard (see section 6.4.3). This time the tool was not proposed by the trainers 
but was proposed by one of the trainees and agreed upon by the others.  

This iteration was informed partially by the systematic literature review, par-

tially by the Delphi study and partially by the results of the first iteration.  
In particular, Table 6.12 contains the relations between teachers' needs de-

rived from the systematic literature review and the first iteration and the features 

offered by Jamboard. 
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Table 6.12 - Jamboard features and their relationship with teachers’ needs 

Teachers’ needs derived 

from systematic review and 

first iteration 

Jamboard features 

Ease of use The tool (Jamboard) has an easy interface since it is based on 

a bar on the left of the screen through which the user acts on 

the board 

Flexibility The tool (Jamboard) is a whiteboard without a predefined 

structure. The tool can be used from different devices (tablet, 

PC, whiteboard)  

Time saving The tool (Jamboard) allows to embed resources to be used 

for the delivery of the lesson  

Support reuse and adapta-

tion of the teacher designs 

The tool (Jamboard) allows to store and edit files 

Support reuse and adapta-

tion of other teachers’ 

designs 

The tool (Jamboard) allows to store and edit files in a shared 

folder 

Coherence with the teach-

ers’ design thinking 

The tool (Jamboard) can support any kind of design process 

since it does not have any predefined structure 

 

As detailed in Table 6.12, the tool addresses the needs expressed by the 

teachers in the first iteration (see Table 6.8). The tool is easy to use because it has 
an easy interface and allows simple actions. As far as flexibility, the tool does not 

have a predefined structure, a quality that make it similar to a piece of paper that 

is apparently the support on which teachers occasionally design; as said above, 

the tool does not provide any guidance, but - in this case - teachers were already 
trained about the main elements to take into account while designing. Another 

need that was stressed by the teachers in the first iteration is that a design tool 

should allow them to save time, this can be considered the case of this tool that is 
easy to use and allows embedding resources that can be used to deliver lessons. 

Other two needs are related to reuse and adaptation of their own or other teachers' 

designs, that the tool can address since it allows the user to store and edit files in 
personal and shared folders. Finally, the tool aligned with the teachers’ design 

practices since it allows them to follow their usual one. 

Table 6.13 shows the barriers that could be addressed using Jamboard. 

As presented in the dedicated section (section 6.8.2.1) one of the most cited 
barriers is time/workload. As mentioned above, the tool is really easy to learn and 

then use, and it can be also used to embed resources useful for the lesson. Another 

positive aspect of the tool is its reduced complexity, which may have a positive 
impact on the time/workload required to carry out the design process. The adop-
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tion by peers might be supported by the fact that the tool was proposed by one 

teacher and agreed with colleagues during the reflective meeting. 

Table 6.13 - Barriers addressed and solutions taken 

Barriers derived from systematic 

review and first iteration 
Actions 

Lack of institutional support The institution kept endorsing the training 

Conceptual complexity of meth-

ods and tools 

The tool (Jamboard) has an easy interface 

Scarce adoption by peers The tool (Jamboard) was proposed by a teacher and 

its use agreed by colleagues (see description in sec-

tion 6.4.2), this might increase the chances that the 

tool is used 

Time/workload The tool (Jamboard) allows to embed resources and 

can be adopted for the delivery of the lesson, since it 

can be used as an interactive whiteboard 

 

Moreover, some of the experts’ suggestions deriving from the Delphi study 

(see chapter 5) were implemented (see Table 6.14). 

Table 6.14 - Suggestions derived from the Delphi study and solutions taken 

Experts’ suggestions Solutions 

Institutional involvement in  

training 

The delegate of the director participated in the reflec-

tive meeting and was informed in the following 

months 

Active involvement of teachers in 

the tool development 

Teachers were helped to agree on the use of an al-

ready existing tool during a reflective meeting 

Alignment between tools and 

teachers’ (and institutions) 

needs/practice 

Teachers’ needs were collected, and a tool potential-

ly aligned with their needs was identified with them 

6.9.2  Results of the second iteration  

Results of the second iteration were informed by the following data collected 
from the teachers participating in the training:  

• [D2] nine designs created by 10 teachers 



141 

• [Q4] End of the training questionnaire filled in by seven teachers about 

the use of the two design tools and methods. 
In Table 6.15 the data collection tools used are shown in relation to the partic-

ipants who filled them in. 

Table 6.15 - Data collection tools and teachers 

Teacher Designs [D2] End of the training [Q4] 

T1 X X 

T2 X X 

T3 X 
 

T4 X X 

T5 X X 

T6 
  

T7 
  

T8 
  

T9 
  

T10 
  

T11 
  

T12 X 
 

T13 X X 

T14 X X 

T15 X X 

T16 X 
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6.9.2.1 RQ1 - What are the factors affecting the adoption of Learning Design 

methods and tools? 

Issue 2 - How do the teachers perceive the Jamboard tool? 

 

Data about ease of use, usefulness and likelihood of adoption of the tool were 
collected through the end of the training questionnaire [Q4] (seven respond-

ents) that was delivered in February 2020 (4 months after the last session) and 

were cross-referenced with the designs. Designs produced using Jamboard (avail-

able in Appendix 2. Results) were created during one single lesson of the training 
(one hour and half after an introduction). Teachers familiarized themselves very 

quickly with the tool and were able to complete the task in the given time. 

The instruction for the task was to create a design, individually or in pairs, for 
the subject(s) taught, following the usual design practice (that could be influenced 

from the training or not). The resulting designs show different design practices. 

Three designs were more structured and reflect somewhat the method pro-

posed through the PP. In these three designs (‘Mock-up space’ created by T15 
and T1, ‘More or less space’ by T4, and ‘Space IRC (Religion)’ created by T16), 

different elements are present (e.g., the description of the context and the popula-

tion involved, the objectives of the activity, the set-up of the classroom, resources 
for the activity and evaluation criteria). Although T16 did not participate in the 

first part of the training about the PP, but just in the second cycle, he/she was 

found to design according to the method proposed through the PP. 
The other designs focus more on specific aspects. A major part of the designs 

just mentions (but do not describe) the context and describe the steps of a single 

activity (‘It’s better healthy space’ by T2, ‘Hands in dough’ by T12, and ‘Person-

alized space’ by T13) or describe the steps of single activity without any contex-
tualization (‘Tell me space’ by T5). One teacher focuses on context and contents 

(‘Easy Space’ by T3). A last teacher oriented the design to the delivery of the 

activity, embedding resources for students in the design (‘It’s about time space’ 
by T14). 

 

Topic 1 – Ease of use 
As shown in Table 6.16 even though the teachers were able to produce their 

designs in a few hours, the tool got evaluations below the midpoint of the scale 

for almost all the items included in the group ‘Easiness of use’. Just the item ‘the 

tool is easy to be used’ obtained a mean evaluation above the midpoint (3.2). The 
tool is not considered particularly flexible (2.8) despite it being almost a blank 

canvas, it does not seem to make the design process easier (1.8) or to help the 

teachers save time (1.6). 
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Table 6.16 - Easiness of use 
 

Mean   Sd Min Max 

The tool is easy to be used 3.2 .84 2 4 

The tool is engaging 2.2 .45 2 3 

The tool is flexible 2.8 .84 2 4 

The tool makes the design process easier  1.8 .84 1 3 

The tool allows to save time 1.6 .89 1 3 

 
Topic 2 – Usefulness 

Questions about usefulness were adapted to the functionalities of the tool (see 

Table 6.17). 
The tool got evaluations far below the midpoint of the scale for almost all the 

items exploring Usefulness. It was considered not able to support the different 

aspects of the design, i.e., conceptualization of collaborative activities (1.8), the 

representation of the learning path (2), the possibility to represent in text and im-
ages format the path (2.2). Teachers do not think that the tool can help consider-

ing all the elements at play in the design (2) and that it could be able to support 

design sharing (2.5) and reusing (1.75). Finally, it is considered not coherent with 
their design thinking (2.2), which is quite surprising since the same teachers de-

clared to design their teaching on paper and pencil. The functionality that got the 

highest rate is the possibility to import files (2.6). 
 

Topic 3 – Likelihood of adoption 

Six out of seven teachers declared they never used Jamboard, except for car-

rying out the design activity during the training. 
According to Table 6.18, teachers do not think that they will use Jamboard for 

designing (1.6) but appear more positive as to the usefulness for other teachers 

(2.4). 
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Table 6.17 - Usefulness 
 

Mean   Sd Min Max 

The tool was useful 2 1 1 3 

The tool supported the conceptualization of new (collabora-

tive) activities 
1.8 .84 1 3 

The tool allowed to effectively represent the learning path 2 1.22 1 4 

The tool helped considering the elements at play (context, 

population) 
2 1.22 1 4 

The possibility to describe (in text format) the different 

elements was useful 
2.2 1.30 1 4 

The possibility to graphically represent the design was use-

ful 
2 .71 1 3 

The possibility to import files was useful 2.6 1.34 1 4 

The tool supported self-reflection 2 1.22 1 4 

The tool promoted discussion and sharing among colleagues 2.5 1.29 1 4 

The tool supported reuse and adaptation 1.75 .50 1 2 

The tool was coherent with the teacher design thinking 2.2 1.10 1 4 

Table 6.18 - Likelihood of adoption  
 

Mean   Sd Min Max 

I think that in the future I will use Jamboard for designing 

teaching/learning activities 

1.6 .55 1 2 

I think that Jamboard could be useful for my colleagues in 

the future for designing teaching activities 

2.4 1.14 1 4 
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Teachers were, finally, required to point out two positive and two negative ad-

jectives about Jamboard. 
Hereunder the positive adjectives: 

● “It eases communication”. (T4) 

● “Make the whole path more visible”. (T13) 
● “It is integrated in GSuite that we already use”. (T1) 

● “Graphics”. (T4) 

● “Greater design sharing with colleagues”. (T13) 

● “Online collaboration in real time”. (T1) 
● “Collaborative”. (T15) 

● “Intuitive”. (T15) 

As far as the positive adjectives, three teachers highlight the support to col-
laboration and sharing, one cites more generally communication. One teacher 

focuses on the representation allowed by the tool: the fact that it makes the path 

more visible. The other comments are related to aspects that can facilitate the use 

of the tool like the fact that it is intuitive, that it is integrated in a platform that 
teachers already use, and the graphics.  

The negative adjectives are the following: 

● “Padlet has more functionalities”. (T4) 
● “For the kind of design required by the Institution for my subject can be 

hardly usable”. (T13) 

● “The tool is not designed for this purpose: it has not a structure that sug-
gest the steps to be taken”. (T1) 

● “It requires a use of technologies that I usually don’t do”. (T13) 

● “It would be convenient with the Jamboard (Google whiteboard)”. (T1) 

● “Messy”. (T15) 
● “Limiting, due the absence of superstructure”. (T15) 

A couple of comments refer to the absence of a structure guiding the teacher 

in the design, one stating that the tool is confusing. Two comments point out that 
the tool is not suitable in relation to the school requests and the teacher’s use of 

technology. 

 
Issue 3 – What prevents the teachers from the use of the PP Learning Design 

tool? 

 

Topic 1 and 2 – Intrinsic and extrinsic barriers 
In the end of the training questionnaire [Q4] I came back to asking the rea-

sons behind the lack of adoption of the PP. This way, I aimed to understand the 

barriers detected by the teachers in the long term; the questionnaire included the 
alternatives proposed in the follow up questionnaire [Q3] and the barriers derived 

from the Delphi study (see 5.3.3). 
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Teachers were presented with a list in which they could select three alterna-

tives as a maximum, the most significant ones in their opinion (see Table 6.19). 

Table 6.19 - Barriers to the PP adoption  

Barrier N° of respondents 

Lack of institutional support / 

Lack of adequate training / 

Scarce adoption by colleagues 1 

Conceptual complexity of the tool 2 

Scarce use of ICTs in the teaching practice 1 

Time/workload aspects 5 

Lack of motivation 2 

Scarce adherence to my needs/practice 2 

Scarce adaptability of the tools to the context/curriculum / 

Lack of confidence with technology 1 

Lack of creativity 1 

Negative attitudes of students towards TEL approaches / 

Lack of support to orchestration (including maintenance and 

help desk of deployed designs) 

/ 

 

Teachers agree on one barrier (highest frequency), ‘Time/Workload factors’ 
(5), followed by ‘Scarce adherence to my needs/practice’ (2), ‘Lack of motiva-

tion’ (2) and ‘Conceptual complexity of the tool’ (2). 

Comparing these results to the results of the follow up questionnaire [Q3] of 

the first iteration, it can be noted that respondents did not select the alternatives 
about the lack of adoption by peers and the adequacy of the training in the end of 

the training questionnaire [Q4], while time/workload, the complexity of the 

tool, and lack of motivation were mentioned. Unfortunately, the differences in the 
two groups of respondents limit the possibility to draw conclusions. 

Teachers were not asked about the barriers to the adoption of Jamboard since 

they used it just during a short training session. 

6.9.2.2 RQ2 - What actions/solutions can support the adoption of Learning 

Design methods and tools? 
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Issue 2 - Was there any change in the teachers’ design practice? 

 
Topic 1 - Change in the design practice 

A specific question on “Changes in the design practice” was explicitly posed 

in the end of the training questionnaire [Q4] whose questions investigate the 
impact of both iterations. 

Teachers were asked whether the whole training brought any change in their 

practice and according to their answers: 

• Five out of seven teachers declared that the training brought a change in 

their design practice 

• Two did not answer the question 
 

When asked to motivate their answers, they responded as follows: 

“It improved the setup of the learning design”. (T4) 

“I tried to apply the knowledge acquired during the course”. (T2) 

“It provided me with a scientific basis on teaching that I felt was only experiential and 

poorly reasoned. I am aware that I still do not use and master most of the training tools/ 

approaches/indications, but I am aware of them”. (T1) 

“It helped in creating an order that was absent before”. (T5) 

“Greater attention to design”. (T15) 

One of the two teachers who did not answer, commented: 

“Since I haven’t participated in the whole course, I can’t say to what extent it changed 

my design practice… I usually consider some suggested aspects, others represented a 

starting point”. (T13) 

In another question, teachers were asked about the design approach learnt dur-
ing the training that was proposed through the PP. In particular, if they have 

adopted this approach or some aspects of the approach (e.g., the description of the 

elements - context, population, etc. - that influence the design, the lesson sequenc-
ing, etc.) even without using the tool:  

• Five out of seven teachers answered that they did not adopt the approach 

or aspects of it. 

• One did not answer. 
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• One answered ‘YES’ and indicated how the approach influenced his/her 

design practice as follows: 1) design the teaching and learning activities 

more systematically and 2) draft the design on paper.  
 

Curiously, this answer was given by T15, who did not attend the training from 

the very beginning. T15 did not use the PP for designing an activity but partici-
pated in the other sessions of the training during which the discourse on Learning 

Design was not the focus but was continuously recalled.  

When asked to motivate their answers, they responded as follows: 

“The approach is demanding in terms of time, we cannot afford it”. (T4) 

“I conceive what I have to do in relation to the objectives to achieve, but I don't make 

a pedagogical planner-like description”. (T2) 

“I did not adopt the tool in my practice. To be honest, due to my practice, the labora-
tory nature of my subject and the different fronts in which I am engaged, I find it very 

difficult to dedicate time to such a detailed planning of my training intervention”. (T1) 

“Time issues”. (T5) 

Finally, teachers were asked if they see any advantage, in adopting the PP: 

• Three out of seven answered that they do not see any advantage 

• Two answered ‘YES’ 

• One didn’t know 

• One did not answer 

 
When asked to motivate their answers, teachers responded as follows: 

“I find it difficult to apply. Compiling it is demanding (no advantages)” (T2) 

“It would help me formalise my intervention (advantages)”. (T1) 

“It would allow to better personalize lessons (advantages)”. (T5) 

6.10 Discussion 

This case study had the objective of studying the uptake of learning design 

methods and tools in a cohort of teachers that were involved in a long-term blend-

ed training. During the training, I implemented and tested solutions derived from 
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the analysis of the literature (systematic literature review) and the data coming 

from experts (Delphi study) and the participants themselves. 
The research was carried out in two iterations corresponding to the introduc-

tion of two tools; the first one is a tool designed for supporting the process of 

Learning Design and providing guidance, the second was identified by the teach-
ers themselves and is not a tool created on purpose for Learning Design. Never-

theless, the latter tool can be considered the digital version of what the teachers 

declared they use for designing (a piece of paper). 

6.10.1 RQ1 - Factors affecting the adoption 

6.10.1.1 Issue 1 - Needs of the teachers involved in the case study 

Teachers involved in the case study are required to design every year their 
whole course (macro-design) through a tool made available by the school, while 

they are not required to design the daily activities. In the pre-training question-

naire [Q1], some of the teachers declared to take notes on paper. This practice 

was confirmed, afterwards, in the interviews, by two of the respondents, while the 
third stated not to make his/her design explicit in any format.  

When asked about the desirable features for a Learning Design tool [in Q3], I 

noted that all the features proposed (derived from the literature review, see sec-
tion 4.3.1) were rated above the midpoint of the scale. Ease of use proved to be 

the most valued aspect for a tool, as well as the capability of the tool to allow the 

teacher to save time and its flexibility. These three needs got the highest rates also 

by experts in the Delphi study (see section 5.3.3) showing a common vision of 
experts and teachers. 

The evidence from the interviews suggested that the teachers do not share 

their designs with colleagues and that they tend to reuse their designs as they are; 
therefore, needs related to sharing and reusing that were positively rated in the 

follow-up questionnaire [Q3] apparently do not reflect the actual practice of the 

teachers. This can partially explain why these teachers are not motivated to adopt 
a digital tool for designing their learning activities: in this cohort of teachers, 

Learning Design (when it is done) is an individual activity. 

Finally, the process of designing learning activities was affected by the train-

ing in some aspects, as we will see in the following sections, but the medium 
remained the paper. 
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6.10.1.2 Issue 2 - Perception of tools 

Perception of tools was investigated in order to evaluate the role of the char-
acteristics of the tools in the adoption, in relation to teachers’ needs.  

As to the PP, the impressions gathered immediately after the training (post 

training questionnaire [Q2]) show that teachers expressed a neither positive nor 
negative evaluation of the tool, and low intention to adopt it. After the design task 

(carried out between December 2017 and February 2018) the teachers’ perception 

was more negative. The main issue raised was the complexity of the tool, from 

the technical viewpoint. The tool was considered not user friendly, and teachers 
reported that designing with it requires a lot of time and effort. Thus, the tool does 

not correspond to one of the needs highlighted in the literature (see sections 4.3.1) 

and expressed by the teachers themselves: ease of use.  
As to its usefulness, teachers seem to positively value the guidance provided 

by the tool. Teachers highlighted its capability of helping them consider all the 

elements at play in designing for learning; this statement was expressed both in 

the initial questionnaire and by one teacher in the interviews. The capability of a 
tool to provide guidance and being at the same time flexible is valued in Learning 

Design tools (Bennettet al., 2015; Laurillard et al., 2013; Masterman & Manton, 

2011). Other explored aspects which derive from the analysis of the literature 
(like the capability to promote the discussion and sharing among the colleagues, 

to promote self-reflection or the possibility to store a digital version of the designs 

to come back to them) were positively valued in the first questionnaire, but in 
interviews these affordances did not turn out to be useful for this specific cohort 

of teachers. This was explained by the teachers due to the lack of time to dedicate 

to the design activities, but - as said in the previous section - it is quite evident 

that this group of teachers seldom share their designs and reflect on their imple-
mentation. In the same line, Albó and Hernández-Leo (2018) report that teachers 

expressed a positive general opinion about the tool they were developing but most 

of them recognized that design could be difficult for them because of lack of time. 
As early as the post training questionnaire [Q2] teachers expressed a low 

intention to adopt the PP in their practice and they did not think that it could be 

useful for their colleagues. The reasons put forward are related mainly with 
time/workload issues, confirming the perception expressed in the first set of ques-

tions about the lack of capability of the tool to help them save time. This was also 

confirmed in the interviews, where teachers highlighted that they would have 

adopted the tool only in case the institution had asked for it.  
Despite these premises, the tool got a higher evaluation than the second one, 

i.e., Jamboard, even if this latter tool was proposed by the teachers themselves. 

Jamboard was considered slightly easier to use but, despite this, the tool was not 
considered able to help them save time. Similarly, it was not considered useful or 
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able to guide the design process. For this reason, teachers expressed a very low 

intention to adopt it. The results of the comparison of the two tools suggest that 
probably neither tool properly meets the teachers’ needs but the characteristics of 

the tools (that can be considered diametrically opposed) haven’t been determinant 

in the decision; contextual and personal factors seem to play a relevant role in the 
decision to adopt a tool for designing. 

6.10.1.3 Issue 3 – What prevented the use of Learning Design methods and tools 

(barriers to adoption)  

As a result of the case study, I identified two levels of analysis. 
 

The uptake of a Learning Design method (or at least a focus on the design for 

learning).  
The method proposed through the first tool was positively received by teach-

ers even though it was not unanimously considered suitable for their school, since 

the calendar and the single lessons often undergo changes and interruptions that 

cause plans being disregarded. One teacher expressed his/her doubts about the 
usefulness to design the learning activities in that context. A clear distinction 

between the method and the tool emerged during the interviews where two out of 

three interviewees expressed appreciation for the proposed method while the tool 
(the PP) was negatively assessed. This distinction was further deepened in the 

final questionnaire with the whole cohort of teachers. Even though teachers ex-

pressed appreciation for the training and stated that it brought changes in their 
design practice, just one teacher (not the one who expressed appreciation for the 

method in the interviews) stated to have concretely adopted the method with a 

more systematic design of his/her teaching and learning activities, doing it on 

paper. Reading the motivations of the other teachers, it is clear that they consider 
both the approach and the tool demanding even though a couple of them see po-

tential advantages in its adoption in terms of lesson formalization. This finding is 

not in line with the conclusions of Persico et al. (2013) who consider tools to be 
means that facilitate the use of an approach, and that support the users in respect-

ing the internal coherence of the approach itself. 

These results might suggest that the long training, that was one of the solu-
tions I wanted to test, probably changed the teachers’ mindset towards Learning 

Design, raising their awareness about its importance, and produced a change in 

the practice of some of them, but neither tool was considered suitable for their 

needs, and this prevented their uptake. The change in the teachers’ mindset, 
which is considered by Asensio-Pérez et al. (2017) important for adoption, might, 
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then, influence the approach towards Learning Design but in this case did not 

support the uptake of any tool.  
 

The adoption of a digital tool 

As far as adoption of the tools, among the barriers identified through the liter-
ature review, the following seem to have interested the teachers involved in the 

case study.  

Time/workload constraints seem to have an important role in the decision to 

make use of the tool. The reference to time/workload is common in the teachers’ 
answers in the two iterations. This limit was initially cited in relation to the first 

proposed tool (the PP) that was considered cumbersome and complex. The de-

signs prepared by the four teachers in dyads were very simple. The reflective 
diary filled in by one of the dyads highlights that the process was time consuming 

and they couldn’t manage it. The same position was expressed by the three inter-

viewees (all of them were authors of the designs) and this was the reason which 

was most frequently selected when teachers were asked to explain the lack of 
adoption of the tool in the final questionnaire. It is worth saying that also the sec-

ond tool, that was selected by the teachers themselves, was judged not able to 

help them save time, indicating that, probably, it was not only a matter of com-
plexity of the tool but an intertwining of factors. In line with the Straub’s analysis 

of the technology adoption (2009) (see section 4.4) it is possible to identify this 

issue at the intersection of three categories: the characteristics of the innovation 
(e.g., the capability of the tool to speed up the process or its ease of use), the con-

text (the time the institution acknowledges for designing, as said in the reflective 

diary by two teachers) and personal (affective) factors, namely the motivation 

moving the teacher to the use. Time/workload constraints is also the factor which 
got the higher rate in the Delphi study (see section 5.3.3) showing a convergent 

vision of teachers and experts. The impact of lack of time on the use of a Learn-

ing Design tool was recently evaluated by Albó and Hernández-Leo (2021). Au-
thors asked teachers to rate how much the lack of time hinder the teachers habit to 

use the tool they proposed; all the participants gave it the highest value on the 

rating scale.  
Lack of institutional support is among the barriers which got the highest 

rates in the Delphi study (see section 5.3.3). In the literature review under the 

factor ‘Institutional support’ I cited (i) the findings of Masterman and Manton 

(2011) who talked about the interoperability between the tool adopted and admin-
istrative and pedagogic systems and (ii) Pozzi et al. (2015a) who mentioned the 

technological infrastructure. The case study led me to understand this factor more 

broadly, considering the different ways in which an institution can support the 
adoption of a methodological or technological innovation. In this case study the 

institution apparently supported the introduction of Learning Design methods and 
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tools, acting as the proponent of the course for the teachers. On the other hand, 

according to teachers, the institution did not grant more paid time to carry them 
out and did not reduce other commitments. This complaint was expressed ‘be-

tween the lines’ by teachers in the interviews and was expressed in the reflective 

diary by a dyad, even though it was never selected among the barriers in the ques-
tionnaires. Apparently, teachers complained about the lack of time for designing, 

but they did not recognize it as the result of limited institutional support (which 

probably is). It also came out that teachers design their courses with an institu-

tional tool for macro design and this is considered mandatory, unlike the design of 
the single lessons/activities that is expected by the school, but never verified or 

promoted.  

Conceptual complexity of methods and tools was also reported by the 
teachers in the different phases of the study. This can be true for the first tool 

proposed, but it couldn’t affect the decision to adopt the second tool, which had 

been proposed by the teachers themselves and was definitely easy to be used and 

quite intuitive. However, this result could be read in light of the findings of Prieto 
et al. (2014), who found that an initial experience with a more complex tool, fol-

lowed by an easier one, hindered the use of both tools after the workshop in 

which the research was conducted. 
Going to intrinsic barriers, teachers were quite at their ease with technologies 

and used them during their lessons, therefore the factor ‘Use of ICT in teaching 

practice’ couldn’t have affected the use of the tools proposed and it was rarely 
reported during the study. Of course, these teachers are not interested in the au-

tomatic implementation of designs in learning management systems and this may 

have influenced the interest for a digital solution. 

Individual motivation towards the use of the method and tool(s) remained 
low, despite the fact that most teachers recognized the value of Learning Design. 

As mentioned above, the reason may be the time/workload, which affects motiva-

tion and drives their decisions in adoption. Teachers, especially in the interviews, 
complained about lack of time for designing and reflecting on their teaching; this 

may clearly influence their priorities. The balance between costs and benefits 

probably was found to be at the expense of the latter, a situation already high-
lighted as a possible obstacle by Prieto et al. (2014) and Albó and Hernández-Leo 

(2021).  

Finally, one barrier that did not come out from the literature review but was 

suggested by experts in the Delphi study, i.e., ‘Scarce adherence to teachers’ 

needs/practice’, was indicated by two of the teachers in the final questionnaire 

among the barriers to the PP adoption. According to the data collected through the 

interviews the problem appears to be mainly linked to the mismatch between the 
proposed tool and the characteristics of the context (a vocational training school 

with some teachings having a laboratory nature, where the schedule suffers from 
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frequent changes and lessons are often interrupted) and the requests made by the 

institution. 

6.10.2 RQ2 - Solutions to support adoption 

6.10.2.1 Issue 1 – How can adoption be supported? 

As presented in the results sections, some solutions were implemented ac-
cording to the barriers identified thanks to the literature review and the results of 

the first iteration (see Table 6.4 and Table 6.13).  

Data collected during the two cycles raised the following considerations. 
As far as the institutional support, in the case study the support of the insti-

tution was formal. The involvement of the director and his delegate (the local 

responsible) was active in the first part of the training. Afterwards, despite the 
fact that the delegate was constantly updated about the progress of the training 

(and participated in a training session at the beginning of the second cycle) no 

actions were taken to facilitate the teachers’ uptake of the method and tools (e.g., 

teachers were not given extra paid time in order to design their activities or re-
warded for well-designed learning activities). Teachers complained about the 

workload imposed by the school and the scarce time available to design their 

teaching. This makes evident that to reach a successful adoption of a method/tool 
at school level the role of the institution is paramount. It should not just set up 

training opportunities for the teachers, but communicate the importance of that 

training for the institution and recognize teachers’ efforts towards the real uptake 

of what they have learnt, rewarding commitment and results; even though Albó 
and Hernández-Leo (2021) recently found that institutional recognition was not 

considered important by the majority of the participants in their study, they 

acknowledged that it might motivate others. 
Regarding teacher training, despite the long-term training and the constant 

availability of trainers in supporting teachers, the tools were not used; the motiva-

tion ‘insufficient training’ was raised just in the follow up questionnaire [Q3] but 
not afterwards (in the reflective diary, interviews and end of the training ques-

tionnaire [Q4]) indicating that teachers recognized the training opportunity, but 

that this did not significantly affect the actual adoption of the tools. Data showed 

that the training was able to raise teachers’ awareness as to the importance of 
designing learning but other aspects, like the lack of time and the heavy work-

load, seem to have prevented in the majority of the teachers the uptake of the 

specific approach conveyed by the PP and of both tools (PP and Jamboard). 
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Adoption by colleagues is one of the aspects that, according to the literature 

and the teachers themselves, could foster the adoption of a tool. Although the 
training and the tasks pushed teachers collaborating and sharing by means of the 

tools, these were not adopted. Of course, I can assume that my effort in this direc-

tion was not enough, but one of the teachers in the interviews highlighted scarce 
opportunities of (structured) collaboration among colleagues due to the lack of 

dedicated time and places and the workload. Again, the institution and the organi-

zation of work seem to have played a role in the method and tool adoption. It 

must be said that both the PP and Jamboard can support collaboration within the 
institution but do not support cooperation and exchanges with communities of 

teachers beyond the institution, an opportunity that might trigger teachers’ moti-

vation.  
To overcome the time/workload issue a ‘light use’ of the first tool (PP) was 

proposed, selecting just some of the available functionalities. This solution was 

not sufficient in order to support the use of the tool that, in fact, was limited to the 

accomplishment of a task. Even the second tool, Jamboard, was not considered 
able to speed up the design process. In this specific context the point is probably 

that designing is not a habit, but something that teachers occasionally make in a 

very rough way. The training increased teachers’ awareness about the importance 
of designing learning but did not significantly change their habits. For this reason, 

both types of Learning Design tools (those that imply a systematic approach to 

design and those that are less structured), probably, would be considered not use-
ful or time-consuming. Again, probably the context, with its requests, is determi-

nant. 

Regarding tool complexity, the first tool, the PP was considered complex and 

cumbersome by teachers. For this reason, in the second part of the training a quite 
easy to use tool was identified by the teachers, and its use was agreed. Jamboard 

was considered easy to use but, despite this, teachers did not use the tool after the 

training. The availability of a more intuitive and easier to use tool was not suffi-
cient to increase the use of a digital tool for designing in this specific context, 

probably because other factors more linked to the context itself did not change. 

As to the alignment between the teachers' needs/practice and the tools, 
Albó and Hernández-Leo (2018) proposed as a rule to facilitate adoption of 

Learning Design tools which seek to connect with teachers’ existing practices. In 

the case study, the effort to find a tool better aligned with the teachers’ 

needs/practice did not lead to its use. Jamboard can be considered the ‘digital 
version’ of the support that these teachers declare to use for designing: a piece of 

paper. Moreover, it includes several features able to speed up the design and sup-

port the delivery to students. Despite this, the rating of the tool was low as well as 
the intention to use it. As already commented, the problem can be linked to the 

context. These teachers were not motivated to design their teaching since their 
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institution did not ask them to design (or recognize the effort) and they claimed 

they did not have time for designing. Therefore, even though they consider it a 
desirable practice they tend to rarely formalize the design of their teaching activi-

ties. It must be said that the problem of the lack of time for designing is reported 

in literature even for tools developed in close collaboration with teachers and 
therefore aligned with their practices (Albó & Hernández-Leo, 2021).  

6.10.2.2 Issue 2 – Changes in the design practice 

Regarding the changes in the design practice, the group of teachers involved 

in the research used to macro-design their teaching as requested by the school but 
not to design learning paths or single learning activities, if not occasionally and in 

an unstructured way. 

According to the teachers, the training has brought a change in the teachers’ 
design practice in terms of a greater attention to design and a more structured 

approach to it, nevertheless just one of them took some elements of the proposed 

method and the use of the tools remained scarce. Therefore, as already said be-

fore, the training somewhat affected the teachers’ practice, but this did not lead to 
the uptake of the proposed method and tools. 

6.10.3 Methodological considerations 

As for the other two methods, the methodology used to carry out the case 

study and the contribution of technologies along with their methodological impli-

cations were discussed in a published paper (Dagnino et al., 2020). As described 

in section 6.7, data in the case study were collected through several techniques. 
Primary data collection tools used in the case study were: 1) Limesurvey, to de-

liver two questionnaires, 2) Skype, to carry out remote interviews, and 3) the two 

tools to support Learning Design. The advantages and implications of using an 
online survey system have been already presented in section 5.4. Regarding 

Skype, one of the main advantages was its affordance to organize the calls at the 

interviewees’ convenience, while I did not need to travel to reach the teachers’ 
workplace. Moreover, thanks to the use of a videoconferencing system, I was able 

to show visual prompts (see section 6.7.3.4) and to collect non-verbal indexes, 

even though the medium might alter perceptions. Additionally, the possibility to 

record the interviews allowed me to watch the recordings several times and tran-
scribe them, allowing an in-depth analysis. Rare technical problems (mainly due 

to the low quality of Internet connection) affected the quality of short pieces of 

the interviews. The tools to support Learning Design have a completely different 
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aim, but thanks to their capability to support the Learning Design process and 

store the designs, I was able to collect and analyse designs produced by the teach-
ers, and also the decisions taken during the design process.  

For data management I relied on Excel (for questionnaires) and MAXQDA. 

In the case study this last tool was used to manage the qualitative data coming 
from the interviews of the teachers. The software sped up the coding process, 

since two coders were able to tag text and had their codes recorded; moreover, it 

supports data analysis because it has a number of dedicated functions. Conse-

quently, MAXQDA can be considered a technology in between the two categories 
of data management and data processing, visualization and analysis. Finally, 

SPSS Statistics was used to perform descriptive and inferential statistical analyses 

on data coming from the questionnaires. The use of this digital tool required a 
pre-existing competence.  

6.11 Conclusions 

The case study had the objective to study the adoption of Learning Design 
methods and tools in a cohort of teachers, through a long-term study, and, in par-

ticular, to: 

• Analyse teachers’ needs and barriers to adoption resulting from the sys-

tematic literature review (reported in chapter 4) and Delphi study (report-
ed in chapter 5) in the context of a case study. 

• Explore possible solutions to overcome the barriers, developed in conse-

quence of the systematic literature review or suggested by experts in the 

Delphi study. 

My approach was intentionally broad, not limited to the users’ evaluation of 
the tools proposed; the study explored aspects pertaining to the context in which 

the research was carried out and personal factors. This approach allowed me not 

only to analyse the role of these factors in the adoption of the tools but also how 
these factors interact one with the other. 

This case study was carried out in a specific cohort of teachers working in a 

vocational training institution; not all these teachers were trained in teaching, 
therefore they did not have a strong background in Learning Design. They were 

required to design their teaching at macro-level from the school, while micro-

design appeared to be disregarded at the beginning of the research and, despite a 

formal endorsement of the institution, this situation persisted for the whole dura-
tion of the study.  

The long-term training increased the teachers’ awareness about the im-

portance of designing teaching and produced some changes in their practices but 
did not lead to the use of the proposed tools. The teachers’ behaviour did not 
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seem particularly linked to the kind of tool, since the two tools were diametrically 

different: one that was highly structured and provided a strong guidance during 
the process, and a second one that was a sort of blank canvas. Data collected sug-

gest that the lack of time and heavy workload was the factor that significantly 

affected the use of the tools, regardless of their specific characteristics. Probably, 
the point in this cohort is that they were not required to design, and the school did 

not grant them time or rewards for designing; therefore, despite the changes in 

their attitude towards design, they were not motivated to do it.  

Similarly, other specific contextual factors (e.g., the laboratory nature of some 
disciplines, the scarce predictability of the lessons, the scarce opportunity to share 

learning activities and collaborate) influenced teachers’ motivation to adopt 

Learning Design methods and tools. 
The importance of some contextual factors (like the time/workload) is in line 

with the literature and experts’ opinions collected through the Delphi study. Mo-

tivation and contextual factors came out as highly intertwined. Even though the 

teachers have increased their awareness about the importance, the relative stabil-
ity of the boundary conditions have been probably determinant. In the next chap-

ter, 7, I’ll draw the final conclusions in relation to these results. 
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Chapter 7 
7 Conclusions and future works 

This chapter presents the overall conclusions of the thesis and discusses the 

research contributions and how these helped achieve the objectives and address 
the main research goal (i.e., study how to encourage the adoption of Learning 

Design methods and tools). In particular, the first contribution, i.e., the list of 

factors (teachers’ needs and barriers) affecting adoption and their relative im-

portance, is the result of a systematic approach to the problem of the lack of adop-
tion. The second contribution, consisting of a list of possible solutions to support 

adoption, can represent a reference for researchers or other stakeholders who may 

want to support the adoption of Learning Design in specific contexts. In this chap-
ter, the limitations of the thesis work and the corresponding future works will also 

be discussed, both in terms of further developments of the present dissertation and 

the potential impact of the results in the field of Learning Design research. Final-
ly, the dissemination and exploitation of the results of this thesis work are pre-

sented. The contents of this dissertation were published in two JCR (Journal Cita-

tion Reports) indexed journals, i.e., the academic community has already partially 

validated the relevance and originality of the contributions. 

7.1 Conclusions 

The problem of the adoption of Learning Design methods and tools is widely 
recognized in the research community; despite the efforts of the researchers in 

developing new methods and tools to support the Learning Design process, the 

impact on the teachers’ community seems to remain scarce (Asensio-Pérez, et al., 

2014; Bennett, et al., 2017; Hernández-Leo, et al., 2018).  This represents a gap in 
the field and led me to investigate how the adoption of Learning Design methods 

and tools can be encouraged. A first step in this regard was to understand the 

problem. A preliminary exploratory analysis of the literature showed that prior to 
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this dissertation the reasons behind the lack of adoption of methods and tools had 

not been investigated systematically; the only literature review available, by Celik 
and Magoulas (2016b), investigated the teachers’ actual perception of computer 

systems supporting Learning Design and teachers’ needs, but did not consider 

what can hinder the adoption. As far as barriers to adoption, as described in chap-
ter 2, Asensio-Pérez and colleagues (2017), tried to summarise the findings and 

reflections of different researchers, identifying three areas in which barriers may 

reside in: [1] the characteristics of Learning Design tools, [2] the teachers’ mind-

set, and [3] the teachers’ training; nevertheless, this work represented only a pre-
liminary attempt to approach the issue from a comprehensive point of view. The 

lack of a more general vision of the factors affecting adoption has probably influ-

enced the approach used to encourage it. This gap motivated me to identify the 
two objectives of this dissertation: 

OBJ1: Understand the factors behind the limited adoption of Learning Design 

methods and tools by teachers. 

OBJ2: Identify actions/solutions to be taken to support the adoption of Learn-
ing Design methods and tools. 

Considering the complexity of the problem and the multiple sources of infor-

mation, I identified mixed methods as the most suitable research approach. As 
highlighted in chapters 1 and 3, the strength of this complex approach lies in the 

use of multiple methods for collecting and analysing data in order to increase the 

trustworthiness of the study. The design of the study envisaged three methods: a 
systematic literature review, a Delphi study and a case study. Each of these meth-

ods allowed me to consider different sources of information (literature, experts 

and teachers) and employ the corresponding (qualitative and quantitative) data 

collection and analysis techniques. 
My first objective, OBJ1: Understand the factors behind the limited adoption 

of Learning Design methods and tools by teachers, led me to set the first expected 

contribution of the thesis, C1: A list of factors (needs and barriers) affecting 

adoption of Learning Design methods and tools. 

I assumed this double perspective (teachers’ needs and barriers), since needs 

(and therefore the capability of methods and tools to address these needs) are as 
important as barriers in explaining the adoption of Learning Design methods and 

tools. 

In addition, I wanted to reach a deeper level of analysis by examining the rela-

tive importance of these factors, i.e., whether one of the categories of factors 
(needs and barriers) was deemed prominent by experts in the field in respect to 

the others, as well as which factors had a greater impact according to them. 

To achieve this contribution, I started with a systematic literature review 
which gave me an overview of the available research in the field. The systematic 

review was guided by two research questions: (1) “What are (school and universi-
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ty) teachers’ needs for Learning Design tools?”; and (2) “What are the main bar-

riers to the adoption of Learning Design tools and the proposed design practic-
es?”. The results showed that while there are studies on teachers’ needs and de-

sign practices, barriers have hardly been the focus of researchers, given that 

existing research was mostly oriented to the users’ experience (ease of use/ use-
fulness) regarding specific tools. Barriers have been, therefore, indirectly inferred 

from teachers’ answers and comments reported in the studies included in the sys-

tematic review, while needs were both directly retrieved and inferred. 

The lists of needs and barriers derived from the systematic literature review 
are reported hereunder. Barriers to adoption were further classified following the 

categorization proposed by Ertmer (1999), who introduced two orders of barriers 

to technology integration: extrinsic barriers and intrinsic individual barriers. 
Needs: 

1. Easiness of use 

2. Time saving 

3. Support for reuse and adaptation 
4. Coherence with the teachers’ design thinking 

5. Flexibility 

6. Form of representation (visual/textual) 
7. Support for cooperation 

8. Support for reflection. 

 
Barriers: 

1. Time/workload factors (extrinsic) 

2. Lack of institutional support (extrinsic) 

3. Lack of adequate teacher training (extrinsic) 
4. Conceptual complexity of methods and tools (extrinsic) 

5. Adoption by peers (extrinsic) 

6. (Lack of) motivation (intrinsic) 
7. (Scarce) use of ICTs in teaching practice (intrinsic). 

 

The eight needs emerged from the review are, as expected, focused on the 
methods and tools, while the seven barriers identified regard mainly contextual or 

individual aspects.  

The categories and the list of teachers’ needs and barriers were then proposed 

to a panel of experts in Learning Design during a Delphi study. In the study ex-
perts were required: 1) to rank the importance of the three categories of factors 

(‘Teachers’ needs’, ‘Extrinsic barriers’ and ‘Intrinsic barriers’), in relation to the 

adoption of Learning Design methods and tools and 2) to rate the influence of 
specific teachers’ needs and barriers on the adoption. 
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As far as the three categories of factors, they were considered almost equally 

important in affecting the adoption of Learning Design methods and tools, but 
‘Teachers’ needs’ was indicated as the category deserving further study. As dis-

cussed in section 5.4, this suggestion highlighted a gap in the research in the field 

that was more oriented to tools evaluation. Regarding the single needs and barri-
ers, experts helped me to identify their relative importance, by rating them on a 

five-point Likert scale. Moreover, they added needs and barriers that were not 

found in the literature and rated them. 

In Table 7.1 the needs and barriers listed in the order resulting from the two 
rounds of the Delphi study are reported. In the upper part of the table the needs 

and barriers from the systematic literature review are listed, while the added items 

are reported in the lower part of the table. 
The ratings confirmed the importance of all the needs and barriers emerging 

from the systematic literature review that were all rated above the midpoint of the 

scale (3). Also, the needs and barriers proposed by experts got high rates, exclud-

ing the ‘Lack of creativity’ and ‘Negative attitudes of students towards Technolo-
gy Enhanced Learning’ which received a mean rate below the midpoint of the 

scale. 

Needs and barriers were also explored in the context of the case study (see 
chapter 6) in which teachers basically confirmed the needs which emerged from 

the systematic literature review, showing a quite similar view to the one by ex-

perts in terms of importance of the different factors. As far as barriers, findings 
are in line with the results of the systematic literature review and the Delphi study 

but the context where the case study took place may have played a role in the 

weight that the different barriers had on adoption, as it has been discussed in sec-

tions 6.10 and 6.11. 
The final list of factors and the reflections triggered (discussed in depth in the 

chapters 4, 5 and 6) represent the first contribution of this dissertation and can 

have several implications for the research field of Learning Design that will be 
discussed in section 7.3. 

As reported in section 3.4, to increase the trustworthiness of the study, I pur-

sued some strategies indicated in the literature by Lincoln and Guba (1985). Tri-
angulation is one of these strategies; as above described, I triangulated the results 

of the systematic literature review, of the Delphi study and the case study; moreo-

ver, within the case study I collected data using multiple data collection and anal-

ysis techniques and I triangulated them. 
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Table 7.1 - Final list of teachers’ needs and barriers to adoption after the 

Delphi study 

 Needs Barriers 

From SLR Easiness of use  Time/workload factors (Extr.) 

 Time saving Lack of adequate teacher train-

ing (Extr.) 

 Flexibility  Lack of institutional support 

(Extr.) 

 Support for reuse and adaptation Conceptual complexity of meth-

ods and tools (Extr.) 

 Coherence with the teachers’ 

design thinking 

Adoption by peers (Extr.) 

 Form of representation (visu-

al/textual) 

(Lack of) motivation (Intr.) 

 Support for reflection (Scarce) use of ICTs in teaching 

practice (Intr.) 

 Support for cooperation  

From experts Examples of designs Scarce adherence to teachers’ 

needs/practice (Extr.) 

 Low cost (money and time) solu-

tions 

Lack of confidence with tech-

nology (Intr.) 

 Support for conceptualization/ 

creation of learning designs 

Scarce adaptability of tools to 

context/curriculum (Extr.) 

 Support for pedagogical creativi-

ty 

Lack of support for orchestra-

tion (Extr.) 

 Support for deployment (in tech-

nology-based learning environ-

ments) 

Lack of creativity (Intr.) 

 Reward for sharing Negative attitudes of students 

towards TEL approaches (Extr.) 

 Support for orchestration  

 Interoperability among LD tools  

 Support of learning analytics 

informing LD 

 

Legenda: Extr. (Extrinsic); Intr. (Intrinsic) 

 

The approach taken to the issue of adoption, namely the analysis of needs and 

possible barriers, led to the second objective of this dissertation, OBJ2: Identify 
actions/solutions to be taken to support the adoption of Learning Design methods 

and tools. Indeed, this thesis work aimed to identify possible solutions addressing 
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some of the needs and barriers and test these solutions to assess their effective-

ness in a real context and eventually feed the second expected contribution of this 
work, C2: Possible solutions to support adoption. 

Solutions were initially conceived to address the needs and barriers derived 

from the systematic literature review in a concrete setting, the case study (see 
section 6.8.1); afterwards experts were required to propose their solutions during 

the Delphi study (see section 5.3.4) and some of them were applied in the case 

study as well (see section 6.9.1).  

As described in chapter 6, in the context of the case study teachers were pre-
sented with two tools. The first one was a tool designed for supporting the process 

of Learning Design and providing guidance; during the first iteration the needs 

and barriers derived from the systematic literature review were addressed. The 
second tool, instead, was identified by the teachers themselves and was not a tool 

created on purpose for Learning Design, but it was chosen to replace ‘pen and 

paper’, which were the tools teachers declared to use for their everyday design 

activities. For the second tool the needs and barriers detected in the specific con-
text of the case study, as well as some of those resulting from the Delphi study, 

were considered. 

It is worth noting that, as stated in section 3.4, the approach taken and the 
methods adopted, especially the case study, do not target for generalizability of 

the results but rather for their transferability. Thus, specific measures suggested 

by Lincoln and Guba (1985) were adopted to increase the trustworthiness. In the 
case study, I triangulated the results of questionnaires, interviews and the analysis 

of the designs. Moreover, as suggested by Lincoln and Guba (1985), the study 

was long-term, so it envisaged a prolonged involvement with teachers. This al-

lowed me to understand the context and build a trusting relationship with them. 
Moreover, I resorted to the thick description of the case study to put the reader in 

the condition of deciding on the transferability of the results. 

Said that, some considerations can be done regarding the second contribution. 
As far as the needs, I pursued solutions mainly connected to the tools’ fea-

tures (ease of use, flexibility, etc.). Of course, some solutions proposed by experts 

could not be applied in the context of the case study, for example it was not pos-
sible to use participatory design to develop a new tool, since for pragmatic rea-

sons the Learning Design tools used for training had already been developed. 

However, in the second iteration of the case study teachers used a second tool that 

was suggested by them. As pointed out in section 6.10, none of the tools used in 
the case study adequately met teachers' needs, but their characteristics (which can 

be considered diametrically opposed) seem to have only partially contributed to 

hindering their adoption, while contextual and personal factors seem to have been 
preeminent. 
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Proposed solutions to barriers proved to address the related problems, but at 

the same time they were insufficient to achieve the goal of supporting adoption.  
For example, the long-term teacher training and the constant availability of train-

ers in supporting teachers were effective in raising teachers’ awareness as to the 

importance of designing learning and on the method proposed, but not impactful 
on tool adoption. The support of the institution proved to be a crucial point having 

multiple facets related to other extrinsic barriers (like the workload, that the insti-

tution can decide to lower to support the teacher) but also to the intrinsic barrier 

of motivation. As some experts highlighted in the Delphi study and as confirmed 
in the specific context of the case study, the importance attributed by an institu-

tion to the Learning Design practice does have an impact on teachers’ behaviours. 

This was basically the main problem detected in the case study: the institution’s 
endorsement was only formal but did not result in any change in teachers’ work-

load or in any concrete institutional recognition of the effort by teachers. The 

issues of time granted and actual endorsement by institutions were already raised 

in the past by Kirschner (2015) as a challenge associated with the design of Tech-
nology Enhanced Learning. Recently, Albó & Hernández-Leo (2021) explored 

the impact of institutional support on adoption asking teachers if the lack of insti-

tutional recognition might hinder the use of the tool they proposed. Most of the 
teachers in their research did not consider institutional recognition of their work 

in documenting their designs to be important. For sure, the factor broadly defined 

‘Institutional support’ has different facets that need to be further explored. As said 
above, the support of the institution to which the teacher belongs is linked with 

intrinsic motivation. Indeed, motivation may arise from a personal interest for 

innovation and professional growth, but also from benefits brought to the 

school/university context (save time, for example). Raising awareness can be 
effective to motivate certain teachers, but bringing benefits at work level could 

work even more. In this vein, institutions should be aware that, if they really want 

to drive a change, providing teachers with training opportunities should be a start-
ing point, that should be then accompanied by some forms of concrete acknowl-

edgement or recognition for the effort put in Learning Design, even in terms of 

monetary benefits. 
To the best of my knowledge, the approach I took in this dissertation is inno-

vative in the field since it foregrounded and addressed the problem of adoption, 

studying it in an ecological context, with a case study. Looking at the literature, 

only Celik and Magoulas (2019) recently focused on it, but they involved experts 
in Learning Design; as far as the development of new tools, only Albó and Her-

nández-Leo (2018, 2021) talked explicitly of the problem of adoption in their 

works and set up the development and evaluation process having it in mind. 
Looking at the first contribution (the list of the teachers’ needs and barriers) 

in the light of the most recent literature (see section 4.5), it is evident that almost 
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the same needs can be retrieved in the papers; the only new need emerged from 

the update of the review is ‘Need for sharing (part of) the design with students’, 
indicating a teachers' increasing interest in sharing the design process (or its re-

sults) with students. The recent literature showed a greater attention of researchers 

towards teachers’ needs, in line with the experts’ opinion expressed in the Delphi 
study. A few recent papers illustrate researchers’ attempts to study more deeply 

some of these needs to reach a better comprehension of the phenomenon (see for 

example Pozzi et al., 2020 and Zalavra et al., 2021, as far as flexibility and guid-

ance, or Zalavra et al., 2023 about representation). On the other hand, attention 
towards barriers remains limited, also because longitudinal  studies are scant and 

mainly focused on the development phase (for example Albó and Hernández-Leo 

(2018, 2021) studies for the development of edCrumble, or Kurvits et al. (2019) 
for Le Planner), despite the fact that longitudinal studies involving teachers are 

considered important in education (Beck, Kosnik, & Rosales, 2017) and also in 

the specific context of the evaluation of tools for Learning Design (Mastermann, 

2015). 
The second contribution, i.e., possible solutions to support adoption, resulted 

in a reflection especially on factors that are ‘tool-independent’, namely that are 

related to the context or the individual, and their interplay (institutional support, 
time/workload, motivation). The more recent literature showed that researchers in 

the field of Learning Design keep orienting their efforts towards a participatory 

approach in the development of Learning Design solutions, so as to intercept and 
meet teachers’ needs (see, for example, Albó & Hernández-Leo, 2018 or Kurvits 

et al., 2019). Even if developing a tool addressing the needs of the teachers may, 

of course, facilitate its adoption, in this thesis I argue that ‘tool-independent’ fac-

tors shouldn’t be disregarded. Specific attention should be paid to the institutions 
in which teachers work, since they have a role in determining teachers’ workload 

and priorities that actually can influence upstream the choice of designing for 

learning (and therefore also to adopt a method and/or a tool). This suggestion is in 
line with experts’ opinions (see section 5.3.4). A more comprehensive approach, 

which includes contextual and personal factors, was suggested also by Straub 

(2009) in relation to technology adoption in general. 

7.2 Limitations 

The research and the resulting contributions present some limitations that are 

discussed in the following. 
As far as the first contribution, the main limitation resides in the fact that 

more attention was paid to the researchers’ perspective on teachers’ needs and 

barriers to adoption rather than to the teachers’ perspective. The list of fac-



167 

tors (needs and barriers) resulted, indeed, from the analysis of the literature and 

the experts’ opinions in the Delphi study. Although some experts were also teach-
ers (and therefore looked at the issue from a double perspective), this research 

design component may have influenced the list both as far as the factors emerged 

and the importance given to the factors. On the other hand, I could not have used 
the Delphi method with teachers since it is oriented to experts in one field, which 

is not the case of teachers with Learning Design. Moreover, one of the conclu-

sions reached at the end of the systematic literature review was that the field 

lacked long-term studies in which adoption was actually investigated. 
For these reasons, I decided to explore needs and barriers in the authentic con-

text of the case study, grounding on the list derived from the systematic literature 

review and afterwards the Delphi study and asking teachers to identify new ones. 
Although the results of the case study may reflect the context in which it was 

carried out, the data collected are in line with the findings of the systematic litera-

ture review and the Delphi study, confirming a certain convergence of the two 

perspectives. 
As for the second contribution, the main limitation lies in the fact that the so-

lutions were studied in the context of the case study only. This was dictated by 

the double need to monitor the adoption process, but also to propose solutions and 
evaluate their effect in the long term. Of course, the possibility of studying Learn-

ing Design adoption in multiple contexts (a multiple case study) would have al-

lowed me to collect more data that would have contributed to an increased credi-
bility of the conclusions. However, more than one long-term study would not 

have been sustainable in the context of this thesis. 

Finally, there are methodological limitations: while the results of systematic 

literature review and the Delphi study can be considered robust and may contrib-
ute to more generalizable conclusions, the case study presents some limitations 

linked to the specific characteristics of the study itself: 

• Characteristics of the context: as said in chapter 6, this case study was an 

instrumental one, namely it was aimed at providing insight into an issue 
(the adoption of Learning Design methods and tools). Therefore, the con-

text was identified according to the specific needs of the study, i.e., a con-

text in which a training on Learning Design methods and tools was un-
derway. This prerequisite was paramount since I needed to study the 

process of adoption from the very initial phase. The identified case was a 

vocational training institute that, as described in section 6.4.1, has peculi-

arities that may have affected the results and therefore the transferability 
of the results. 

• Changes in the sample of teachers involved: due to the length of the study 

(about two years) the sample was subject to increase/decrease of the 

number of participants and teachers’ turnover. This resulted in a core 
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group of teachers that attended the training from the beginning to the end 

and some others that took part just in some parts that were, anyway, in-
volved in data collection. I tried to overcome this issue by tracking the 

data collected for each teacher and focusing mainly on the core group to 

draw conclusions. 

• Implementation of multiple solutions in each round of the study: being 
the study explorative and conducted in an ecological setting it wasn’t pos-

sible to focus on a specific barrier and try to address only that one; during 

each iteration multiple solutions were implemented. This made drawing 

conclusions more difficult and probably less reliable since it was not pos-
sible to assess the effect of specific solutions. 

As already discussed, to mitigate the effects of the above limitations, I have 

implemented some of the strategies suggested by Lincoln and Guba (1985). 

7.3 Future works 

In view of the results of this thesis work and of the above-mentioned limita-

tions, I identified possible future developments of this research: 
1. Deepening the analysis of needs and barriers with an extensive consul-

tation of teachers’ perspective 

As said above, in this work the experts’ perspective was deeply studied 
through the systematic literature review and the Delphi study, while the teach-

ers’ perspective was explored in a small cohort of teachers who had ap-

proached the topic of Learning Design in a critical and reflective manner for 

the very first time. A future development might be to involve teachers who 
have longer personal experience in the field of Learning Design in a consulta-

tion process with the same goal as the one conducted for this thesis, namely, to 

assess the needs and barriers included in the list and propose new ones. This 
will provide further insights into them and allow teachers' perspectives to be 

compared with those of experts. 

2. Involving educational institutions to explore adoption 

Since the adoption of Learning Design methods and tools can result from an 

individual decision but also from the impulse of an institution, it would be use-

ful to engage stakeholders who can drive change in teachers' practices (school 

principals, for example) to identify specific aspects within the factor I have 
broadly termed 'Institutional Support'. Indeed, the support can take different 

forms (e.g., recognize the teachers’ effort in designing, establish dedicated 

timeframes for design, offer financial benefits, etc.).  The limit of this study 
was that I identified the overarching factor ‘Institutional support’ that was in-

tertwined with others, like the workload, and didn't have the opportunity to 
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better explore it with the representatives of the institution. Unfortunately, in 

the case study of this dissertation the representatives’ involvement was partial 
and their role poorly recognized. In future works a more active involvement 

would be advisable, both in terms of barriers analysis and solution testing. 

3.  Studying solutions in a multiple case study 

Solutions to support the adoption which resulted from the present dissertation 

could be more generalizable if studied in other contexts. In particular, multiple 

case studies in other educational levels would allow to: 1) explore the impact 

of the different solutions in different contexts, 2) study the interplay between 
the different solutions and reach the highest level of detail about specific fac-

tors and related solutions. This advancement will contribute to identifying if 

specific solutions result to be effective in multiple contexts and also to sug-
gesting possible actions to be taken in advance when Learning Design meth-

ods and tools are proposed. 

 

The results of this thesis have implications for the research in the field of 
Learning Design: 

1. Needs and barriers as targets in future research on Learning Design 

adoption 

Experts in the Delphi study considered important the study on needs and barri-

ers. This approach may drive future research to successfully address the prob-

lem of adoption. In particular, experts recognized that both categories of fac-
tors are important in studying adoption and that teachers’ needs is an area that 

requires to be further explored in the future. As discussed in chapters 4 and 5, 

this finding is not in line with most of the existing related literature, which is 

more oriented to the analysis of the usability of single tools; this dissertation 
might raise awareness about this gap and therefore orient future research inter-

ests. 

2. Valuing teachers’ needs in the development of methods/tools 

The present dissertation identified specific teachers’ needs that should be re-

garded as requirements in the development of future methods and tools. In 

other words, these needs correspond to ‘basic requirements’ that may be com-
plemented with the requirements of the specific context (if any) for which the 

tool is developed. Similarly, these needs can be taken as a reference also for 

proposing methods and tools already developed in specific contexts. The im-

portance of considering teachers’ needs is also highlighted in one of the emer-
gent needs, that is ‘Need for coherence with the teachers’ design thinking’, 

which clearly reminds that the proposed methods and tools need to consider 

the existing teachers’ practice (Laurillard et al., 2013). These results support 
the importance of using participatory and user-centred design approaches for 

the development of Learning Design tools. The systematic literature review 
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had highlighted limited use of these approaches in the area of Learning De-

sign, while the recent update of the literature seems to show a growing trend 
towards actively involving teachers in the design. 

7.4 Publications and research projects 

In this section I present the publications resulting from the thesis work and the 
projects linked to it. 

7.4.1  Publications 

Publications in Indexed Journals (JCR): 

 

(JCR - Impact factor: 6.013) Dagnino, F.M., Dimitriadis, Y., Pozzi, F., Rubia-

Avi, B., & Asensio-Pérez, J. (2020). The role of supporting technologies in a 
mixed methods research design. [El rol de las tecnologías de apoyo en un diseño 

de investigación de métodos mixtos]. Comunicar, 65, 53-63. doi: 10.3916/C65-

2020-05 
  

(JCR - Impact factor: 2.588) Dagnino, F.M., Dimitriadis, Y.A., Pozzi, F., 

Asensio-Pérez, J.I., Rubia-Avi, B. (2018). Exploring teachers’ needs and the ex-

isting barriers to the adoption of learning design methods and tools: a literature 
survey. British Journal of Educational Technology, 49, 998–1013. doi: 

/10.1111/bjet.12695 

7.4.2 Research projects 

The present section reports the research project closely related to the area of 

this dissertation to which the knowledge acquired during the thesis contributed: 

 
Bakery Cafè. Date: 2017-2019. Funding Entity: Ente Cattolico Formazione 

Professionale (ECFoP). Principal investigator: Francesca Pozzi. Fund: 13.600€ 

 
PLEIADE: Playful Environment for Inclusive Learning Design in Europe. 

Date: 2020-2023. Funding Entity: Erasmus Program KA2, European Commission 

(2020-1-IT02-KA201-080089). Principal investigator: Donatella Persico. Fund: 
449.937€   
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9 Appendix 1. Data collection 

tools 

Appendix 1 includes the tools that were used to collect data during the Delphi 

study and the Case study. 

Section A. Delphi study, reports the questionnaires adopted respectively in 
the first and second round of the Delphi study (see chapter 5): 

• First round questionnaire  

• Second round questionnaire 

 

Section B. Case study, includes the tools adopted in the case study described 
in chapter 6: 

• Q1 - Pre-training questionnaire 

• Q2 - Post training questionnaire 

• Q3 - Follow up questionnaire 

• Q4 - End of the training questionnaire 

• Interviews  
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A. Delphi Study  

First round - Questionnaire  

Thank you for agreeing to participate in this first round of the Delphi study. 

You were asked to participate because we acknowledge your expertise in the 

field. As you were told in the invitation letter, the study is about the adoption of 

LD methods and tools, and most specifically about the aspects affecting the deci-
sion of adopting LD methods and tools. 

We are interested in: 

• How you rank the importance of exploring teachers’ needs and per-

ceived barriers in understanding the adoption of LD tools and meth-
ods (Part A). 

• How you rate the importance of the single aspects (namely single 

needs and barriers) identified through a review of the literature (Part 

B). 
To this aim, we ask you to evaluate the overall perspective and the single as-

pects. We also ask you to suggest other factors potentially affecting the choice of 

adopting a method/tool that the conducted review disregarded (Open questions in 

Part B) 
The survey will include rating scales and open-ended questions 

Please read the Consent Form that precede the questionnaire itself and formal-

ly accept to participate 
There are 11 questions in this survey. 

 

Section A: Consent Form 

A1. Have you read and understood the information related to the privacy poli-
cy hereunder: 

We will make our best efforts to maintain confidentiality of any information 

that is collected during this research study, including any information that can 
identify you. We will protect your confidentiality by ensuring that there will be no 

identifying information on any of the data from the Delphi Study.  You will be 

identified by a study ID number.  Your study ID number will be associated with 
your email address which will be kept in a log that will be stored in a password-

protected computer file available only to the Research Responsible (RR), 

dagnino@ itd.cnr.it at the Institute for Educational Technology of the National 

Research council of Italy.  You will need to be contacted by the RR via your 
email address during the study if you do not respond during the requested time 

frame between each Delphi round.  All data collected will remain confidential.  
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There will be privacy in gathering, storing and handling data (please read the 

privacy policy document on <Institutional website>, that was drafted according to 
the guidelines of the General Data Protection Regulation (GDPR). The data will 

be kept by the RR for the period required for their processing.  After that, all ma-

terials will be destroyed. 
—        Yes 

—        No 

  

A2. Having read and understood the privacy policy, do you agree to partici-
pate in the study 

—        Yes 

—        No 
 

Section B: Background Information 

B1. What is your background 

—        Education 
—        Engineering/informatics   

—        Both 

—        Other………………………………………………. 
  

B2. Years of research in the field of Learning Design …………… 

 
Section C - Part A: Needs and barriers to understand adoption 

 C1. In this section you will be asked to rank the importance (from 1 the most 

important to 3 the less important) of the following aspects for understanding the 

lack of adoption of LD tools and methods: 
  

a) teachers’ needs ……. 

b) extrinsic barriers (linked to the context and the specifics of methods 
and tools) …… 

c) intrinsic barriers (linked to personal characteristics and abilities) .... 

  
C2. Please explain why you decided this rank and if you consider one of these 

aspects not important in understanding adoption 

…………………………………………………………………………………

……………………………………………………………………………………
……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………
……………………………………………………………………………………. 
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Section D - Part B: Importance of factors in affecting adoption 

Hereunder a list of teachers’ needs and barriers drawn from a review of the 
literature will be reported. You are asked to rate on a five-point scale from 1 (Not 

at all) to 5 (Extremely) how much, in your view, each of them is important and 

affect/prevent the concrete adoption 
  

Teachers needs 

D1.  In the following, we will report a list of teachers’ needs in relation to LD 

methods and tools. Please rate on a scale from 1 (Not at all) to 5 (Extremely) how 
much, in your opinion, each of these needs can affect the LD methods/tools adop-

tion 

 
 Not at all                                     Extremely 

 1 2 3 4 5 

1. Flexibility      

2. Support for reuse and adaptation of 

design 

     

3. Support for cooperation among teachers      

4. Support for reflection      

5. Easiness of use of tools      

6. Time saving      

7. Availability of specific forms of repre-
sentations (textual/graphical) 

     

8. Coherence with the of  teachers’ design 

thinking 

     

 

D2. Do you envisage any other need that you feel has been disregarded in the 

list above presented? Please list any need (s) and describe it (them). See exam-
ples: 

1)      The need of....., it deserve to be considered/it is important because... 

2)      The need of ...... 
A. …………………………………………………………………………... 

B. …………………………………………………………………………… 

C. …………………………………………………………………………... 

 

Barriers 

D3. In the following, we will report a list of barriers (extrinsic and intrinsic). 

Please rate on a scale from 1 (Not at all) to 5 (Extremely) how much, in your 
opinion, each of these can affect LD methods/tools adoption 
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 Not at all                                     Extremely 

 1 2 3 4 5 
Extrinsic barriers 

1. Lack of institutional support      

2. Lack of adequate teacher training      

3. Time/workload factors      

4. Conceptual complexity of method and 

tools 

     

5. Adoption by peers      

Intrinsic barriers 

1. Use of ICTs in the teaching practice      

2.   Motivation      

 

D4. Do you envisage any other barrier that you feel has been disregarded in 

the list presented above: Please list any barrier (s) and describe it (them). See 

example: 
1)      The ..... it deserve to be considered/it is important because... 

2)      The ...... 

A. …………………………………………………………………………... 
B. …………………………………………………………………………… 

C. …………………………………………………………………………... 

Section E: End 

 E1. Please feel free to leave your comments below 
…………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………
…………………………………………………………………………………… 
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Second round - Questionnaire  

This is the second round of the Delphi study about Learning Design adoption. 

You were asked to participate in this second round because you positively an-
swered to our invitation and participated in the first round. 

To remind you the main scope of the study, it is about the adoption of LD 

methods and tools, and most specifically, about the aspects affecting the decision 
of adopting LD methods and tools. Therefore, we are interested in: 

• How you rank the importance of exploring teachers’ needs and per-

ceived barriers in understanding the adoption of LD tools and meth-

ods (Part A). 

• How you rate the importance of the single aspects (namely single 

needs and barriers) identified through a review of the literature (Part 
B). In this second round we added some new aspects resulting from 

your answers to the open questions in the first round 

To this aim, we ask you again to evaluate the overall perspective and the sin-
gle aspects in the light of the results of the first round, that you are kindly asked to 

consult before proceeding with the second round 

In this second round, we also ask you to suggest possible solutions that you 
envisage in relation to the highlighted barriers (Open question in Part C) 

The survey includes rating scales and open-ended questions. 

Please before going forward with the questionnaire consult the results of the 

first round at this link Results of the first round 
(https://docs.google.com/document/d/1-mzd37HwHZpc17IEAf2DP_N4U1ZG8-

4F53Sw5-SDnn0/edit?usp=sharing) 

Please read the Consent Form that precedes the questionnaire itself and for-
mally accept to participate.  

There are 13 questions in this survey 

 

Section A: Consent Form 

A1. Have you read and understood the information related to the privacy poli-

cy hereunder: 

We will make our best efforts to maintain confidentiality of any information 
that is collected during this research study, including any information that can 

identify you. We will protect your confidentiality by ensuring that there will be no 

identifying information on any of the data from the Delphi Study.  You will be 
identified by a study ID number.  Your study ID number will be associated with 

your email address which will be kept in a log that will be stored in a password-

protected computer file available only to the Research Responsible (RR), 

dagnino@ itd.cnr.it at the Institute for Educational Technology of the National 
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Research council of Italy.  You will need to be contacted by the RR via your 

email address during the study if you do not respond during the requested time 
frame between each Delphi round.  All data collected will remain confidential.  

There will be privacy in gathering, storing and handling data (please read the 

privacy policy document on <Institutional website>, that was drafted according to 
the guidelines of the General Data Protection Regulation (GDPR). The data will 

be kept by the RR for the period required for their processing.  After that, all ma-

terials will be destroyed. 

—        Yes 
—        No 

  

A2. Having read and understood the privacy policy, do you agree to partici-
pate in the study 

—        Yes 

—        No 

 
Section B: Background Information 

B1. What is your background 

—        Education 
—        Engineering/informatics   

—        Both 

—        Other………………………………………………. 
  

B2. Years of research in the field of Learning Design …………… 

 

Section C - Part A: Needs and barriers to understand adoption 

  

C1. In this section you will be asked rank the importance (from 1 the most 

important to 3 the less important) of the following aspects for understanding the 
lack of adoption of LD tools and methods: 

  

a) teachers’ needs ……. 
b) extrinsic barriers (linked to the context and the specifics of methods and 

tools)…….. 

c) intrinsic barriers (linked to personal characteristics and abilities)...... 

  
C2. Please explain why you decided this rank and if you consider one of these 

aspects not important in understanding adoption 

…………………………………………………………………………………
……………………………………………………………………………………
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……………………………………………………………………………………

…………………………………………………………………………………… 
 

C3. To which of the above-mentioned aspects (teachers' needs, external barri-

ers and internal barriers) should researcher pay more attention in the future? 
—        Teachers' needs 

—        External barriers 

—        Internal barriers 

You can select more than one option 
 

Section D - Part B: Importance of factors in affecting adoption 

Hereunder a list of teachers’ needs and barriers drawn from a review of the 
literature will be reported. You are asked to rate on a five-point scale from 1 (Not 

at all) to 5 (Extremely) how much, in your view, each of them is important and 

affect/prevent the concrete adoption. 

 

Teachers needs 

D1.  In the following, we will report the list of teachers’ needs in relation to 

LD methods and tools that you have already rated during the first round. Please 
rate them again, on a scale from 1 (Not at all) to 5 (Extremely) how much, in your 

opinion, each of these needs can affect LD methods/tools adoption. 

 
 Not at all                                     Extremely 

 1 2 3 4 5 

Flexibility      

Support for reuse and adaptation of design      

Support for cooperation among teachers      

Support for reflection      

Easiness of use of tools      

Time saving      

Availability of specific forms of represen-

tations (textual/graphical) 

     

Coherence with the teachers’ design think-

ing 

     

 

D2. In the first-round respondents were requested to suggest other possible 

needs don't taken into account by the proponents of the study. Answers were or-
ganized in categories that are reported hereunder. Please rate on a scale from 1 

(Not at all) to 5 (Extremely) how much, in your opinion, each of these needs can 

affect LD methods/tools adoption 
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 Not at all                                     Extremely 

 1 2 3 4 5 

Need of successful examples of designs      

Need of low cost (money and time) solu-

tions 

     

Need of support to conceptualization/or 

LD creation 

     

Need of support to pedagogical creativity      

Need of support to deployment (in tech-

nology-based learning environments) 
     

Need of reward for sharing      

Need of support to orchestration (including 

maintenance and help desk) 

     

Need of interoperability among LD tools      

 
Barriers 

D3. In the following, we will report a list of barriers (extrinsic and intrinsic). 

Please rate on a scale from 1 (Not at all) to 5 (Extremely) how much, in your 
opinion, each of these can affect LD methods/tools adoption. 

 

 Not at all                                     Extremely 

 1 2 3 4 5 
Extrinsic barriers 

Lack of institutional support      

Lack of adequate teacher training      

Time/workload factors      

Conceptual complexity of method and 

tools 

     

Adoption by peers      

Intrinsic barriers 

Use of ICTs in the teaching practice      

Motivation      

 

D4. In the first round respondents were requested to suggest other possible 

barriers (extrinsic or intrinsic) don't taken into account by the proponents of the 

study. Answers were organized in categories that are reported hereunder Please 
rate on a scale from 1 (Not at all) to 5 (Extremely) how much, in your opinion, 

each of these can affect LD methods/tools adoption 

 Not at all                                     Extremely 

 1 2 3 4 5 
Extrinsic barriers 

Scarce adherence to teachers’      
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needs/practice 

Scarce adaptability of tools to con-

text/curriculum 

     

Lack of support to orchestration (including 

maintenance and help desk of deployed 

designs) 

     

Negative attitudes of students towards TEL 

approaches 

     

Intrinsic barriers 

Lack of confidence with technology      

Lack of creativity      

 
Section E - Possible solutions 

E1. After having considered all the above-mentioned barriers, we ask you 

suggesting possible solutions that you envisage in relation to any of them. 
…………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 
Section F: End 

 F1. Please feel free to leave your comments below 

…………………………………………………………………………………
……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………
………………………………………………………………… 
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B. Case study 

Q1 - Pre-training questionnaire 

Dear teacher,  

we invite you to fill in this questionnaire through which we would like to 

know the way in which you currently design your teaching. 

 
Processing of personal data 

The data entered in the questionnaire will be kept for research purposes and 

will be processed - in compliance with the provisions of Legislative Decree 
196/03 (Privacy) - by the trainers, in order to allow an analysis of the question-

naire itself for educational and research purposes. Any publications based on 

these data will process them anonymously only. 
 

 

Current design practice 

1. Do you teach the same subject every year?  
Yes/No 

 

2. Do you design the entire course you teach every year? 
Yes/No 

 

3. Do you design part of the course you teach every year? 

Yes/No 
 

4. Think to the process you follow when you design a course from scratch (or 

part of it). Rank the following elements, from the element that influ-
ence/guide you most to the element you that less influence your decisions: 

a. theories about learning (general beliefs about how students learn) 

b. preferred teaching approach (the way I like to teach) 
c. goals of the course overall 

d. learning objectives and competences (what students should learn) 

e. assessment criteria 

f. learning activities (things students need to learn to do) 
g. content I need to cover 

h. resources available 

i. accreditation requirements 
j. subject proposal (established curriculum documents) 
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k. past experience of similar subjects 

l. technologies available (online or other) 
 

5. Do you make use of any support in your design process? 

a. Paper based support  
b. Templates 

c. Mind mapping tool 

d. Learning design tool 

e. Other …………………………… 
 

6. Can you briefly describe the support/tool you use (Open ended) 

Use of software tools for LD (conditioned) 
7. If you use a software tool for LD, can you tell us the name of the tool? (Open 

ended) 

8. What are the features making this tool useful? (Open ended) 

9. Is the tool ease to be used? What can be improved? (Open ended) 
10. Is the tool useful? What can be improved? (Open ended) 

11. Have you been trained in using this specific tool? 

Yes/No 
12. Have you been supported after the initial training? 

Yes/No 

13. Do you think that a training could be useful? 
Yes/No 

Not conditioned  

14. Have you been trained with a specific software tool supporting learning de-

sign that you are not using any more? 
Yes/No 

If so (conditioned) 

15. Can you tell me why you decided not to keep using it (e.g., characteristics of 
the tool, time, institutional context constraints…?) (Open ended) 

16. As to the tool itself, is there a specific obstacle (difficulty) that prevented you 

from keep using it? (Open ended) 
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Q2- Post training questionnaire (anonymous) 

Dear Teacher, 

we invite you to fill out this questionnaire through which we would like to de-
tect your satisfaction with the content and activities carried out during the course. 

The questionnaire has 4 parts: A. Evaluation of the course, B. Evaluation of 

the use of the garden metaphor, C. Experience of using the tool: Pedagogical 
Planner (only for group A). 

 

(Sections A and B are not reported here being unrelated to the thesis) 

 

Section C: Experience with the tool: Pedagogical Planner 

 

1. Please express your level of agreement from 1 (Not at all) to 5 (Very much) 
with these statements related to the tool you adopted during the training: 

 
 Ease of use Not at all                              Very much 

  1 2 3 4 5 

1

1 
 The tool is easy to be used      

2

2 
The tool is engaging      

3

3 
The tool is flexible      

4

4 
The tool makes the design process easier       

5

5 
The tool allows to save time      

 
 Usefulness Not at all                              Very much 

  1 2 3 4 5 

1

1 

The tool is useful      

2

2 

The tool supported the conceptualiza-

tion of new (collaborative) activities  

     

3

3 

The tool allows to represent effectively 

the pedagogical path 

     

4
4 

The tool helped considering the ele-
ments at play (context, population)  

     

5

5 

The possibility to describe (in text for-

mat) the different elements is useful 

     

6The graphical representation of the      
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6 activity flow is useful 

2

7 

The possibility to describe (in text for-

mat) the activities is useful 

     

3

8 

 The tool supported self-reflection      

4

9 

 The tool promoted discussion and shar-

ing among colleagues 

     

  

 Desirability Not at all                              Very much 

  1 2 3 4 5 

1

1 

I think that the opportunity to save my 

design in digital format could be useful 

     

2

2 

I think that having a digital version of my 

design could promote sharing 

     

3

3 

I think that having a digital version of my 

design could be useful to revise and 

change the design over the time 

     

 

 Sustainability Not at all                              Very much 

  1 2 3 4 5 

1

1 

I think I will use the Pedagogical Planner 

in the future to design my teaching activi-

ties  

     

2 Why?  

 

3

2 

I think that the Pedagogical Planner could 

be used by my colleagues in the future 

for designing teaching activities 

     

 Why?      
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Q3 - Follow up questionnaire 

Dear Teacher, 

 
We invite you to fill out this questionnaire through which we would like to detect 

whether any of the tools (and related method) you learned during the 'Generation 

Web' course has become part of your knowledge base and supported you in plan-
ning at the beginning and during this school year. 

 

Processing of personal data 

The data entered in the questionnaire will be kept for research purposes and will 
be processed - in compliance with the provisions of Legislative Decree 196/03 

(Privacy) - by the trainers, in order to allow an analysis of the questionnaire itself 

for educational and research purposes. Any publications based on these data will 
process them anonymously only. 

 

 

Section A: Current use of the design tool 

1. Have you used the Pedagogical Planner (PP) and the related design method 

introduced during the training ‘Generazione Web’ for designing the new edu-

cational units/pats for the current school year 
 

Never Sometimes Often Always 

    

 

2. Which of the following factors represented a BARRIER to the adoption of the 

tool (PP) for designing educational paths (please, indicate three alternatives as 
a maximum): 

 My institution does not support the tool adoption 

 Very few (or no one) of my colleagues use it 

 The training on the tool was insufficient 

 The tool is too complex  

 I make little use of technologies in my teaching practice 

 Lack of time 

 I’m not motivated to use it 

 Other………………………………………………. 

 

 

Please motivate your choices…………………………………………............. 
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……………………………………………………………………………………

……………………………………………………………………....................... 
 

3. What do you think could push or help you adopting the tool? 

…………………………………………………………………………………
……………………………………………………………………… 

 

4. Have you adopted any other of the method and tools presented during the 

training ‘Generazione Web’? If so, which one? 
…………………………………………………………………………………

…………………………………………………………………………………… 

 
Section B: Desirable features in a Learning Design tool 

1. Please state your level of agreement [Completely disagree (1) a Completely 

agree (2)] on the characteristics presented in the following. 

 
 Completely disagree                 Completely agree   

The tool should 1 2 3 4 5 

Be easy to use      

Be flexible      

Reflect the design culture of the 

institution (structure and termi-

nology) 

     

Support the designer in consider-

ing all the elements at play (popu-

lation, context, knowledge do-

main, etc) 

     

Support the designer in the de-

scription of the elements at play 

(population, context, knowledge 

domain, etc) 

     

Support the graphical representa-

tion of the design 

     

Support design revision and 

change 

     

Support reuse and adaptation of 

my designs 

     

Support reuse and adaptation of 
designs from others 

     

Support collaboration among 

colleagues 

     

Allow me to save time      
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Q4 - End of the training questionnaire 

Dear teacher, 

in the last two years you were trained about Learning Design (LD). A specific 
approach and a tool (Pedagogical Planner) based on this approach were presented 

and you were asked to adopt them. This survey is aimed at investigating whether 

the training and the proposed approach have brought changes in your design prac-
tice. 

  

Processing of personal data 

Data collection and analysis are made in accordance with the EU GDPR 
2016/679. All the data will be processed anonymously. 

I accept that data provided by means of this questionnaire will be stored ex-

clusively for institutional purposes and will be managed in accordance with Arti-
cle 13 of the EU General Data Protection Regulation 2016/679. <Institutional 

website>, 

—        Yes 

—        No 
 

Section A: changes in the design practice 

1. In general, would you say the training brought any change in your design 
practice? 

𑂽Yes     𑂽No 

Please briefly motivate your answer 
……………………………………..…………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………
…………………………………………………………………………………… 

2. During the training a design approach was proposed through the PP. Have 

you adopted this approach or some aspects of the approach (e.g.  the description 
of the elements - context, population, etc. - that influence the design, the lesson 

sequencing, etc.) even without using the tool 

𑂽Yes     𑂽No 
 

3. If so, please select in the list below how the approach influenced your de-

sign practice by ticking the box of the item(s) in the list and indicate how fre-

quently you do this. Please feel free to add any other innovation you brought into 
your LD practice as a consequence of the training. 
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Tick Design action How frequently1 

 I design the teaching/learning activities more 

systematically 

 

 I draft the design on paper  

 I describe the context for which the learning 

path is designed 

 

 I describe the population for which the learn-

ing path is designed 

 

 I describe the contents to be addressed in a 

content map 

 

 I describe the learning objectives of the 

learning path 

 

 I describe the tool/resources to be adopted in 

the path 

 

 I represent graphically the sequence of activ-

ities in the learning path 

 

 I describe in text format the sequence of 

activities in the learning path 

 

 I describe the single activities in the learning 
path 

 

 I revise the design after having carried it out  

 I share my designs with colleagues  

 Other (specify)............  
1How frequently: please indicate if ‘sometimes’, ‘often’, ‘always’ 

 

4. If not, please specify why 

…………………………………………………………………………………
……………..………………………………………………………………….……

……………………………………………………………………………………

…………………………………………………………………………………… 
 

5. Do you envisage any advantage in keeping using the PP tool for designing 

teaching and learning activities? 
□ Yes     □ No     □ I don’t know 

 

Why----------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------- 
6. According to feedback collected in surveys and interviews carried out be-

fore, the adoption of the tool was limited. Please indicate what of the following 

aspects represented a BARRIER to the adoption of the tool (PP) (3 alternatives as 
a maximum, the most significant ones in your opinion). 
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Barrier Description of the barrier Tick 

Lack of institutional support My institution did not give me enough 

support to adopt the tool 

 

Lack of adequate training The training on the PP wasn’t adequate  

Scarce adoption by colleagues The tool wasn’t widely adopted by 

colleagues 

 

Conceptual complexity of the tool The tool is too complex   

Scarce use of ICTs in the teaching 

practice 

My use of ICTs in the teaching practice 

is scarce 

 

Time/workload aspects I can’t use it since I do not have 

enough time (i.e., due to my workload) 

 

Lack of motivation I’m not motivated enough to use it in 

my practice 

 

Scarce adherence to my 

needs/practice 

The tool does not satisfy my needs/it’s 

not coherent with my practice 

 

Scarce adaptability of the tools to 

the context/curriculum 

The tool is not flexible enough to be 

adapted to my context or curriculum 

 

Lack of confidence with technolo-

gy 

I’m not confident enough with technol-

ogies 

 

Lack of creativity I’m not creative enough to use it   

Negative attitudes of students to-

wards TEL approaches 

Students may have a negative attitude 

when the design prepared with the PP 

implies the adoption of technologies in 

the classroom   

 

Lack of support to orchestration 

(including maintenance and help 

desk of deployed designs) 

I do not get enough support regarding 

maintenance and help desk, when I set 

and manage the learning designs that I 

have deployed in the class 

 

Other (specify)…………………   

 
Section B: Jamboard 

Last spring you participated in a meeting devoted to reflecting on the teacher 

training experience after which you identified Jamboard (by Google) as a suitable 

tool for designing teaching and learning activities. 
 

1. Did you use Jamboard after the meeting? 

Never Sometimes Often Always 
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Afterwards, you got a design task by the trainer to be carried out by using 

Jamboard.  

2. Did you carry out the task? 

𑂽Yes     𑂽No 
If so, in the following questions (4 and 5), we ask you to rate the tool in rela-

tion to its ease of use and usefulness. 

3. Please rate from “Not at all” (1) to “Very much” (5) the following state-

ments about Jamboard. 

4.  Ease of use Not at all                              Very much 

  1 2 3 4 5 

1

1 
 The tool is easy to be used 

     

2

2 
The tool is engaging 

     

3

3 
The tool is flexible 

     

4

4 
The tool makes the design process easier  

     

5

5 
The tool allows to save time 

     

 
 Usefulness Not at all                            Very much 

  1 2 3 4 5 

1 The tool is useful      

2 The tool supports the conceptualization 

of new (collaborative) activities  

     

3 The tool allows to effectively represent 

the learning path 

     

4 The tool helps considering the ele-
ments at play (context, population)  

     

5 The possibility to describe (in text 

format) the different elements is useful 

     

6 The possibility to graphically represent 

the design is useful 

     

7 The possibility to import files is useful      

8 The tool supports self-reflection      

9 The tool promotes discussion and shar-

ing among colleagues 

     

10 The tool supports reuse and adaptation      

11 The tool is coherent with the teacher 

design thinking 
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 Sustainability Not at all                              Very much 

  1 2 3 4 5 

1

1 

I think that in the future I will use Jam-

board for designing teaching/learning 

activities 

     

2 Why?  

 

3

2 

I think that the Pedagogical Planner could 

be used by my colleagues in the future 

for designing teaching activities 

     

 Why?      

 

4. Point out two positive and two negative aspects of Jamboard as design 

tool 

…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………… 
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Interviews  

Informed Consent 

You have been invited to take part in an interview via Skype in relation to the 
Bakery Cafe project. 

The interview will be recorded and later transcribed for ease of analysis. We 

will ask you some questions pertaining to the project. We will collect your bio-
graphical data and some information about your education and teaching activities. 

In no way will data of a sensitive nature (data that may reveal racial and ethnic 

origin, religious, philosophical, or other beliefs, political opinions, membership in 

parties, unions, associations or organizations of a religious, philosophical, politi-
cal or trade union nature, health status and sexual orientation) be collected. 

How will your data be analysed and processed? Your data (including audio 

recording and interview text) will be recorded and kept anonymous. 
We will do our best to maintain the confidentiality of information collected 

during this research study, including any information that may identify you. We 

will protect your confidentiality by ensuring that there will be no identifying in-

formation on any of the data in the study. Interviews will be anonymized and will 
be stored in a password-protected computer available only to the Research Man-

ager (RR), Francesca Pozzi (pozzi@itd.cnr.it), at ITD-CNR. All data collected 

will remain confidential. The data will be processed in accordance with European 
legislation on the protection of personal data. As such, your right to confidentiali-

ty will always be respected and no personal data will be disclosed. 

 

I have read and understood the information and agree to participate in the 
study as part of the Bakery Cafe project. I understand that I will take part in an 

interview that will be recorded, and that the interviewer will ask me questions 

about my opinions and views. I understand that my data (including the recording 
and transcript of the interview) will be registered and kept anonymous and will be 

analysed solely for the purpose of the above study or similar studies conducted by 

others. I understand that I do not have to answer all questions and can back out at 

any time. 
I authorize the processing of my personal data in accordance with Legislative Decree 

June 30, 2003, No. 196 "Code for the Protection of Personal Data" and EU Rego-lament 

2016/679, General Data Protection Regulation (GDPR), dated 25/05/2016 

 
Name and Surname ____________________________________________ 
Signature_______________________________________________________ 

Date___________________________________________________________ 
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Interview codebook 

 

1 Codes decided ‘a priori’: 
Theme Code Subcode Subcode 

Teaching sub-

ject 

   

LD    

 Current practice   

 Design useful-

ness 

  

    

PP Tool    

 LD method 

proposed 

  

 Ease of use   

  Flexibility  

  User (un) friendliness  

  Time saving/consuming  

 Usefulness   

  Effects on implementation  

  Coherence with Institu-

tional tools 

 

  Coherence with current 

design practice 

 

  Support to reflection  

  Support to reuse  

  Support to collaboration  

   Sharing and reusing 

Tools for de-

sign 

   

 LD tools   

 Mind mapping 

tools 

  

 Paper form for 

LD 

  

 Paper & pencil   

 

 

Other codes emerged from the analysis: 
Theme Code Subcode 

LD   

 Design implementation  

 Customization of designs  
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 Frequency  

PP Tool   

 Usefulness  

  Guidelines provision 

  Context adequateness 

Tools 

adoption 

Role of institution  
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10 Appendix 2. Results 

Appendix 2 reports the results of the Delphi study and of the case study. 
Section A. Delphi study, includes results that are not reported in chapter 5, 

specifically the full excerpts of the experts as far as the needs and the barriers 

proposed in the first round (see section 5.3.3) and the solutions to support adop-
tion of Learning Design methods and tools (see section 5.3.4). Excerpts are pre-

sented in the following tables: 

• Table 1 - Needs proposed by experts in the first round 

• Table 2 - Barriers proposed by experts in the first round 

• Table 3 - Experts’ suggestions. 

This section also includes the report of the first round that was shared with 
experts at the beginning of the second round (see section 5.2.1.2). 

Section B. Case study, reports the results under each questionnaire, while in 

section 6.8.2 and 6.9.2 results are reported under the lens of each issue, topic, or 

informative question. In the followings: 

• Q1 - Pre-training questionnaire – first iteration 

• Q2 - Post-training questionnaire – first iteration 

• Q3 - Follow-up questionnaire - first iteration 

• Interview results - first iteration 

• Analysis of the designs (PP) – first iteration 

• Analysis of the designs (Jamboard) – second iteration 

• Q4 - End of the training questionnaire – second iteration. 
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A. Delphi Study 

Table 1 – Needs proposed by experts in the first round 

Needs Excerpts 

Need for support for 

deployment 

“The need to translate designs into technological tools (e.g., 

Moodle) that support them. I believe that highlighting the map-

ping that instructional designs have with their technological 

support can favour their adoption” 

 “Moreover, these tools should be integrated in the technologi-

cal systems, VLEs and/or social media teachers use on a daily 

basis” 

 “The need of connecting with learning tools they use to support 

the activities and other aspects of their context because they see 

the practical and direct us of the designs” 

 “At tertiary level, the need to easing the enactment of a learning 

design at a learning management platform” 

 “The need design to be linked with virtual learning environ-

ments (e-classrooms) actually used by teachers” 

Need for support of 

learning analytics in-

forming Learning De-

sign 

“Not sure it can be labelled a "LD need", but having some kind 

of data gathering (e.g., of student outcomes, of participation, 

etc.) mapped and visualized onto the LD can be very useful, 

both during the enactment and for later reflection and re-

design” 

Need for support for 

orchestration 

“It can also be important to have some kind of "enactment sup-

port" in the sense of having a (simplified) visualization of what 

was planned and the current time, so that the teacher can track 

deviations” 

 “Need for someone that solves technological problems at school 

the need for someone that solves technological problems for 

students when they use technology at home” 

Need for interoperabil-

ity among Learning 

Design tools 

“Interoperability/translation between LD tools can be quite 

important once the routine of doing LDs is internalized - so that 
I can take my designs made with one tool, to another tool that 

may be in use in a different context/team, etc. (although proba-

bly teachers themselves are not aware of this kind of need)” 

 “The co-designing of the tools might be of great help to pro-

mote the adoption of any LD tool” 

 “Interoperability:  ease of two-way synchronization between 

LD tools and orchestration / enactment / delivery platforms, 

ease of exporting and importing content from the LD tool struc-
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tured review and approval workflow, dynamic multi-resolution 

design: easily flow back and forth between high-level and de-

tailed design” 

Need for support for 

conceptualization/or 

creation of learning 

designs 

“Support for creating a design - important because teachers are 

more likely to create a new design than to adapt and reuse an 

existing one. Also, different thought processes are involved in 

creation vs adaptation/reuse” 

Need for low costs 

solutions 

“The need to keep costs as low as possible for the teacher, in 

terms of both money and the time it will take the teacher to 

adopt the new LD tool” 

Need for examples “One factor (even if it is not a need) that could influence adop-

tion is having tried out (as a student or - at least - as a witness) 

a model and perceived it works. This is a kind of reuse, but not 

reuse of a design, rather, it is reuse of a model. I see an exam-

ple, I like it, I abstract a schema and re-apply the schema. So, I 

do not start from a design, but from a concrete example. This is 

the same that happens when teachers apply the same methods 

that have been used with them, over and over again. It has 

worked with them, so they believe it will work with their stu-

dents. We could call it a need for examples” 

Need for reward for 

sharing 

“If the context provides a reward for sharing Learning Design 

among teachers (such as using each other's designs so as to 

save on preparation time), then this encourages this approach. 

However, many academics work in a "solo" way in their cours-

es, so there is little reason for them to share” 

Need for support for 

pedagogical creativity 

“The need of tools supporting pedagogical creativity” 
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Table 2- Barriers proposed by the experts in the first round 

Barriers Excerpts 

Extrinsic - Lack of sup-

port to orchestration 

“Lack of leadership. It deserves to be considered because 

someone must be supporting questions and problems that 

appear in the implementation” 

Extrinsic - Scarce adapt-

ability of the tools 

“A different barrier I see has to do with the alignment of the 

LD tools provided, and the particular characteristics of the 

curriculum. For the adoption of LD tools, teachers should be 

able to customise or adapt them to the language, conceptual 

structure and requirements of the official curriculum they are 

implementing. So, LD tools should be flexible enough to be 
adapted to different curriculum requirements in different parts 

of the world” 

Extrinsic - Scarce adher-

ence to teachers’ 

needs/practice 

“Compatibility with teachers' work practices: we should start 

from ethnographic analysis of how teachers currently conduct 
their (tacit) design work, and build the tools around that so as 

to draw them in by offering clear and immediate potential for 

time saving, and gradually introduce the concepts and prac-

tices of LD” 

 “The design of the tools could consider more the participation 

of teachers using co-design or participatory design methods so 

that they are closer to their mindsets and needs”. 

Extrinsic - Negative 

attitudes of students 

towards Technology 

Enhanced Learning 

(TEL) approaches 

“Negative attitudes of students towards certain TEL ap-

proaches (I have seen students who did not like collaborative 

learning, or learning by doing, or Game based learning...)” 

Intrinsic - Lack of crea-

tivity 

“Lack of creativity. It deserves to be considered because an 

innovative scenario could be imagined. 

Intrinsic - Lack of confi-

dence 

“Confidence and willingness to take risks” 

 “Lack of confidence with technology could be a barrier to the 

use of tools” 
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Table 3 – Experts’ suggestions 

Suggestion Excerpts 

Training/informative 

actions for teachers and 

headmasters 

“Lack of motivation is a combination of lack of awareness of 

the need for LD solutions and extrinsic barriers. This can be 

solved through the training of both teachers and headmas-

ters”. 

“Institutions could build learning design principles and prac-

tices into professional developments courses for beginning 

teachers and in-service teachers. Activities should initially use 

low-tech materials, as in the xxx workshops run by xxx”.  

“I think that all the stakeholders need to be involved, starting 
from informing institutions about the potential of designing 

and then empowering teachers through training to do so”. 

“It's needed teamwork, real problems to solve, a community of 

practitioners and continuous training as a way to support 

uses, to offer context to LD, to enhance intrinsic feelings and 

to reduce extrinsic problems”. 

Sharing and reusing 

experiences (success 

stories, templates…) 

“Lack of motivation is a combination of lack of awareness of 

the need for LD solutions and extrinsic barriers. This can be 

solved through […] but also through the dissemination of 

information about learning design success stories”. 

“For the main barriers I consider (lack of time/workload, and 

lack of perceived added value), I think any solution passes 

through some sort of "template reuse". If the templates are 

easily implementable in the classroom (e.g., automated de-

ployment and orchestration support), robust/flexible enough 

(no technical glitches, work in teacher's particular context 

with minimal customization), and they are rich enough to 

provided added value over classic non-explicit planning (e.g., 

useful analytics tailored to the design, etc.), then MAYBE 

teachers would use such solutions”. 

“I suggest exploring new methods for sharing, adoption and 

adaptation of learning designs” 

“New designs that not only have to be proposed and favoured 
but also institutionally supported, without neglecting the keys 

to teaching work such as collaboration with other colleagues. 

In summary, it is a set of factors that interact allowing or 

inhibiting the incorporation of new innovations”. 

More mature tooling “Another barrier is the unavailability of solid tools and meth-

ods that are free and easy to use for teachers. This can only be 

solved if some of the existing prototypes become extensively 

usable. This can be achieved with appropriate collaborations 
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between researchers and developers who can transform the 

prototypes in widely usable tools”. 

“The LD tools are not yet adequately developed to support the 

'messiness' of the initial stages in the design process (with the 

exception of LAMS, which sadly appears to be in decline)”. 

“For the main barriers I consider (lack of time/workload, and 

lack of perceived added value), I think any solution passes 

through some sort of "template reuse". If the templates are 

easily implementable in the classroom (e.g., automated de-

ployment and orchestration support), robust/flexible enough 

(no technical glitches, work in teacher's particular context 

with minimal customization), and they are rich enough to 

provided added value over classic non-explicit planning (e.g., 

useful analytics tailored to the design, etc.), then MAYBE 

teachers would use such solutions”. 

Ensure institutional  

support 

“There is an overhead when adopting a new tool or changing 

practice and institutions need to acknowledge that offer sup-

port and motivation”. 

“As noted for research question - different kinds of solutions 

are needed for different issues - extrinsic issues are mostly 
issues of lack of institutional support (which can appear as a 

failure to address issues of strategy, workload, technology 

integration, etc) - these can be solved about an institution 

which makes a strategic commitment to adoption of LD (such 

as XXX & LKC in XXX)”. 

“A particular problem area is that there may be no institu-

tional support (extrinsic) for such sharing. This is a barrier, 

because it means that teachers often work in isolation or have 

difficulty sharing - there may be no technology supports for 

sharing and few if any policies and practices that create a 

culture of sharing within workgroups”. 

“[…] New designs that not only have to be proposed and 

favoured but also institutionally supported, without neglecting 

the keys to teaching work such as collaboration with other 

colleagues. In summary, it is a set of factors that interact al-

lowing or inhibiting the incorporation of new innovations”. 

“Augment the teachers’ motivation with endorsement of aca-

demic governance of innovation in teaching and with recogni-
tion (in term of carrier advancement) of the teachers’ in-

volvement”. 

Participatory design “We need a large-scale effort of participatory design of LD 

tools. Such a project will expose the true barriers (i.e., not just 

the educated guesses of respondents to this survey) and identi-

fy viable solutions for them”. 
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“Regular teachers should always be involved in the process of 

generating new LD tools and methods, and in the evaluation of 

existing ones. Designing them from the Ivory tower of academ-

ia and research teams is not going to help them adopt and use 

the tools we develop”. 

Support for reflection on 

enacted designs 

“For the main barriers I consider (lack of time/workload, and 

lack of perceived added value), I think any solution passes 

through some sort of "template reuse". If the templates are 

easily implementable in the classroom (e.g., automated de-

ployment and orchestration support), robust/flexible enough 

(no technical glitches, work in teacher's particular context 

with minimal customization), and they are rich enough to 

provided added value over classic non-explicit planning (e.g., 

useful analytics tailored to the design, etc.), then MAYBE 

teachers would use such solutions”. 

Reverse engineering “Another solution is to do "reverse-engineered learning de-

sign": formalize a LD automatically from data gathered dur-

ing the enactment (sensors, log data, etc.). If the cost/effort of 

these solutions is low enough, and the "extracted designs" are 

expressed in a way that is meaningful for teachers, the value 
of LDs for reflection can be reaped (just, not before the lesson, 

but after it)”. 

Alignment with teachers’ 

and institutional needs 

“Building tools that are more aligned with teachers' practical 

needs (e.g., flexibility, provision of design ideas relevant to 
them - as examples or hints in tools) and institutional re-

quirements (e.g., documenting student's expected workload in 

the learning design to be considered together with other de-

signs so the institutions value the use of learning design 

tools)”. 

Building teachers’ com-

munities 

“An issue quite important is working with groups of teachers 

aiming to building communities that design together and share 

ideas & ready designs”. 

“It's needed teamwork, real problems to solve, a community of 

practitioners and continuous training as a way to support 

uses, to offer context to LD, to enhance intrinsic feelings and 

to reduce extrinsic problems”. 

Work on the interplay of 

the three categories of 

factors 

“These factors don't exist in isolation of course, so it would be 

fruitful to study the interplay between teachers' needs, intrinsic 

and extrinsic factors, to identify what emergent phenomena 

arise”. 
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First round report 

                                                                                              
 
 

Dear respondents, 

during the First Round of the study, you were asked to: 

A. Rank the importance of 3 factors (teachers’ needs, extrinsic barriers and 

intrinsic barriers) in order to understand the adoption of LD tools and 

methods (Part A) 

B. Rate the importance of single needs and barriers (extrinsic and intrinsic) 

identified through a review of the literature (Part B) 

 
The answers of all the experts involved have been analysed and the results are 

presented in the following. It’s really important that you take a look at them be-

fore proceeding with the second round. 

 
A. Needs and barriers to understand adoption of LD tools and methods  

 
In the First Round, you were asked to rank the importance (from 1 -the most 

important- to 3 -the less important-) of 3 factors (teachers’ needs, intrinsic and 

extrinsic barriers) for understanding the lack of adoption of LD tools and meth-

ods. 
The panel’s answers (20, in all) are distributed as it follows (see Figure 1). 

Rankings were analysed using the standard Case V Thurstone scale estimation 

procedure (Thurstone, 1927). The measure is not absolute but puts one element in 
relation to the others. Figure 2 represents the relative importance of the three as-

pects. 
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Figure 1 - Answer distribution: number of respondents that put each factor at the first, 

second and third place in the rank (e.g., first place=1=most important) 

 

 
Figure 2 - Relative importance of the aspects with 95% confidence intervals, as estimated 

by Thurstone Scaling Case V 
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As you can see, “Extrinsic barriers” were considered more important than 

“Teachers’ needs” and “Intrinsic barriers”. Nevertheless, most of the respondents 
in the open-ended question, where you were asked to motivate the ranking, dedi-

cated considerable attention both to intrinsic barriers and teachers’ needs.  

Moreover, after having analysed the given answers, we believe that it’s neces-
sary to state how factor “Teachers’ needs” is intended by the proponents of this 

study. 

   

Below, we re-formulate the definitions of the three factors, together with the 
specific issues that were detected in the first round. Thus, we aim at clarifying the 

concepts, as they were defined by the proponents, and avoid eventual misunder-

standing between proponents and respondents, during this second round: 

• Teachers’ needs: with the factor teachers’ needs we refer to the needs that 
teachers may have in relation to the methods and the features/affordances 

of the tools  

• Extrinsic barriers: this factor relates to barriers originated in the context in 

which the teachers work (e.g., lack of support of the institution, lack of 
training, time constraints) or linked to the proposed tool or method (e.g., 

conceptual or technical complexity) 

• Intrinsic barriers: this factor was linked to individuals in terms of habits, 

beliefs, abilities. We include under this factor the elements that can affect 

motivation, i.e., curiosity, personal relevance, awareness of needs. 
 

B. Importance of factors in affecting adoption of LD tools and methods  

A list of single teachers’ needs and barriers drawn from a review of the litera-
ture (Dagnino et al., 2018) was also proposed in the First Round. You were asked 

to rate on a five-point scale from 1 (Not at all) to 5 (Extremely) how much, in 

your view, it affects/prevents the concrete adoption of LD tools and methods by 

teachers.  
The results of the panel’s evaluation are shown next in Table 1 (teachers’ 

needs), and Table 2 (barriers) 

 
Teachers’ needs 

As you can see in Table 1, the factors getting the highest evaluation are: the 

easiness of use of a tool, the possibility given by the method or the tool to save 
time in the design phase (that can be considered a concept intertwined with the 

easiness  of use), the capability of the tool to support  reuse and/or adaptation of 

already existing designs, and finally the coherence of the method (or tool) with 

the teachers’ design thinking. 
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Table 1 -Teachers’ needs: means, standard deviations, maximum and minimum value 

assigned by respondents. In red the factors getting a mean above 4 

Need Mean St dev Min Max 

Flexibility 3,9 1,02 2 5 

Support for reuse and adaptation 4,2 0,95 2 5 

Support for cooperation 3,5 1,19 1 5 

Support for reflection 3,35 0,81 2 5 

Easiness of use 4,5 0,89 2 5 

Time saving 4,45 0,94 2 5 

Form of representation 3,65 1,09 2 5 

Coherence with the teachers’ design 

thinking 

4,1 1,02 2 5 

 

Since were asked to suggest needs beyond the ones proposed, almost all the 

respondents suggested possible needs, that were organized in the following cate-
gories that you will be asked to evaluate in the second round of the Delphi 

 

• Need of support for deployment (in technology-based learning environ-

ments) 

• Need of support of learning analytics informing LD 

• Need of support for orchestration (including maintenance and help desk) 

• Need of interoperability among LD tools 

• Need of support for conceptualization/or LD creation 

• Need of low cost (money and time) solutions 

• Need of successful examples of designs  

• Need of reward for sharing  

• Need of support for pedagogical creativity 
 

Barriers 

Table 2 shows that the barriers considered as affecting more the decision of 

adopting are extrinsic; in particular “Time and workload factors” got the highest 
mean evaluation followed by the “Lack of institutional support” and the “Lack of 

an adequate training”. These findings are coherent with what was stated by the 

respondents in the first open question. 
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Table 2 - Barriers to adoption: means, standard deviations, maximum and minimum 

value assigned by respondents. In red the factors getting a mean above 4 

Barrier Mean St dev Min Max 

Lack of institutional support (ex-

trinsic) 

4,15 0,99 2 5 

Lack of adequate teacher training 

(extrinsic) 

4,05 1,05 1 5 

Time/workload factors (extrinsic) 4,45 0,94 2 5 

Conceptual complexity of method 

and tools (extrinsic) 

4 0,73 3 5 

Adoption by peers (extrinsic) 3,75 0,85 2 5 

Use of ICTs in the teaching practice 

(intrinsic) 

3,35 1,31 1 5 

Motivation (intrinsic) 3,95 1,32 1 5 

 

Again, almost all the respondents proposed barriers other than the one listed 
by the proponents of the Delphi. We organized these barriers in the following 

categories: 

 

• Extrinsic - Lack of support to orchestration (including maintenance and 
help desk of deployed designs) 

• Extrinsic - Scarce adaptability of the tools to context/curriculum 

• Extrinsic - Scarce adherence to teachers’ needs/practice 
• Extrinsic - Negative attitudes of students towards TEL approaches 

• Intrinsic – Lack of creativity 

• Intrinsic – Lack of confidence 
 

In this second round you will be requested to evaluate also these suggestions.  

 
Dagnino, F. M., Dimitriadis, Y. A., Pozzi, F. , Asensio‐Pérez, J. I. and Rubia‐Avi, B. 

(2018), Exploring teachers’ needs and the existing barriers to the adoption of Learning 

Design methods and tools: A literature survey. Br J Educ Technol, 49: 998-1013. 

doi:10.1111/bjet.12695 
Thurstone, L. L. (1927). A Law of Comparative Judgments. Psychological Review, 

34, 273-286. https://doi.org/10.1037/h0070288 

  

https://doi.org/10.1037/h0070288
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B. Case Study 

Q1 - Pre-training questionnaire 

 Yes No 

1. Do you teach the same subject every year?  4 1 

2. Do you design the entire course you teach every year? 4 1 

3.Do you design part of the course you teach every 

year? 

1 / 

 

4. Think to the process you follow when you design a course from scratch 

(or part of it). Rank the following elements, from the element that influence/guide 
you most to the element you that less influence your decisions. 

Teacher T1 T2 T3 T4 T5 

R
a

n
ki

n
g
 

1 Goals of the 
course overall 

Goals of the 
course overall 

National Cur-
riculum 

Educational 
approach 

Goals of the 
course overall 

2 Learning 

objectives and 
competences 

Learning 

objectives and 
competences 

Learning 

objectives and 
competences 

Contents of the 

subject 
Learning 

objectives and 
competences 

3 Educational 
approach 

Contents of the 
subject 

Goals of the 
course overall 

Reference 
Learning 
theory 

Reference 
Learning 
theory 

4 Reference 
Learning 
theory 

Educational 
approach 

Learning 
activities 

Learning 
activities 

Contents of the 
subject 

5 Learning 
activities 

Previous expe-
riences 

Contents of the 
subject 

Technologies 
available 

Learning 
activities 

6 Technologies 

available 
Reference 

Learning 
theory 

Reference 

Learning 
theory 

Available 
resources 

Available 
resources 

7 Available 
resources 

Available 
resources 

Educational 
approach 

Previous expe-
riences 

Technologies 
available 

8 Previous expe-
riences 

Technologies 
available 

Previous expe-
riences 

Evaluation 
Criteria 

Previous expe-
riences 
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9 Contents of the 
subject 

Learning 
activities 

Technologies 
available 

Goals of the 
course overall 

Evaluation 
Criteria 

10 Evaluation 

Criteria 
Evaluation 
Criteria 

Available 

resources 
Learning 

objectives and 
competences 

Educational 

approach 

11 National Cur-
riculum 

National Cur-
riculum 

Evaluation 
Criteria 

National Cur-
riculum 

National Cur-
riculum 

 

5. Do you make use of any support in your design process? 

1. Paper based support (3 respondents) 

2. Templates (4 respondents) 

3. Mind mapping tool (1 respondent) 

4. Learning design tool (1 respondent) 

5. Other …………………………………….. 

6. Can you briefly describe the support/tool you use  

T2: Textbooks 

 
Use of software tools for LD (conditioned) 

7. If you use a software tool for LD, can you tell us the name of the tool? 

T5: “Keynote” 

8. What are the features making this tool useful? 

T5: “The graphic interface” 

9. Is the tool ease to be used? What can be improved? 

T5: “Very easy” 

10. Is the tool useful? What can be improved?  

T5: “It is very useful: it allows a very clear view of the information on 

the single slides and the insertion of multimedia contents”. 

11. Have you been trained in using this specific tool? 

T5: “No” 

12. Have you been supported after the initial training? 

T5: “No” 

13. Do you think that a training could be useful? 

T5: “No” 

Not conditioned  

14. Have you been trained with a specific software tool supporting learning 

design that you are not using any more? 

T2: “Yes” 

If so (conditioned) 
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15. Can you tell me why you decided not to keep using it (e.g. characteris-

tics of the tool, time, institutional context constraints…?)  
T2: “Was a tool for another Institution” 

16. As to the tool itself, is there a specific obstacle (difficulty) that prevented 

you from keep using it? 
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Q2- Post training questionnaire (anonymous) 

Section C: Experience with the tool: Pedagogical Planner 

1. Please express your level of agreement from 1 (Not at all) to 5 (Very much) 
with these statements related to the tool you adopted during the training:  

 
 Ease of use Not at all     Very much Mean St.dev 

  1 2 3 4 5   

1

1 
 The tool is easy to be used 

0 2 5 3 1 3.27 .90 

2

2 
The tool is engaging 

1 2 7 1 0 2.73 .79 

3

3 
The tool is flexible 

1 1 3 5 1 3.36 1.12 

4

4 
The tool makes the design process easier  

2 2 6 0 1 2.64 1.12 

5

5 
The tool allows to save time 

3 3 4 0 1 2.36 1.21 

 

 
 Usefulness Not at all    Very much Mean St.dev 

  1 2 3 4 5   

1

1 

The tool is useful 
0 3 6 1 1 3 .89 

2

2 

The tool supported the conceptualiza-

tion of new (collaborative) activities  
1 3 1 6 0 3.09 1.14 

3

3 

The tool allows to effectively repre-

sent the pedagogical path 
0 2 5 4 0 3.18 .75 

4

4 

The tool helped considering the ele-

ments at play (context, population)  
0 1 4 4 2 3.64 .92 

5

5 

The possibility to describe (in text 

format) the different elements is useful 
2 1 5 1 2 3 1.34 

6

6 

The graphical representation of the 

activity flow is useful 
1 1 4 5 0 3.18 .98 

2

7 

The possibility to describe (in text 

format) the activities is useful 
2 1 4 4 0 2.91 1.14 

3

8 

 The tool supported self-reflection 
1 1 3 6 0 3.27 1.01 

4

9 

 The tool promoted discussion and 

sharing among colleagues 
1 1 1 6 2 3.64 1.21 
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 Desirability Not at all   Very much Mean St.dev 

  1 2 3 4 5   

1

1 

I think that the opportunity to save my 

design in digital format could be useful 

0 2 4 3 2 3.45 1.04 

2

2 

I think that having a digital version of 

my design could promote sharing 

0 2 3 4 2 3.55 1.04 

3

3 

I think that having a digital version of 

my design could be useful to revise 

and change the design over the time 

0 1 4 4 2 3.64 0.92 

 

 

 Sustainability Not at all         Very much Mean St.dev 

  1 2 3 4 5   

1

1 

I think I will use the Pedagogical 

Planner in the future to design my 

teaching activities  

2 2 5 2 0 2.64 1.03 

3

2 

I think that the Pedagogical Plan-

ner could be used by my col-

leagues in the future for designing 

teaching activities 

1 3 4 3 0 2.81 0.98 
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Q3 - Follow up questionnaire 

Section A: Current use of the design tool 

 

1. Have you used the Pedagogical Planner (PP) and the related design method 

introduced during the training ‘Generazione Web’ for designing the new ed-

ucational units/pats for the current school year 

Never Sometimes Often Always 

3 1   

 

2. Which of the following factors represented a BARRIER to the adoption of 

the tool (PP) for designing educational paths (please, indicate three alterna-

tives as a maximum): 

● My institution does not support the tool adoption 

● Very few (or no one) of my colleagues use it (3 respondents) 

● The training on the tool was insufficient (2 respondents) 

● The tool is too complex (1 respondent) 

● I make little use of technologies in my teaching practice 

● Lack of time (2 respondents) 

● I’m not motivated to use it (1 respondent) 

● Other………………………………………………. 

Please motivate your choices: 

  

T4: “Our time is short, and we can’t dedicate adequate time to designing our 

lessons”.  

T1: “The radical change of the school organization has stolen energy to teach-

ing design”.  

T3: “Lack of motivation of the teacher, due to the organization of work”.  

 

3. What do you think could push or help you adopting the tool? 
T1 and T3: “Concrete examples of plans in my discipline”.  

T4: “Greater flexibility, easiness of use”.  

T1: “Colleagues adoption”. 
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Section B: Desirable features in a Learning Design tool 

1. Please state your level of agreement [Completely disagree (1) a Completely 

agree (2)] on the characteristics presented in the following. 
 
 Completely                 Completely  

disagree                              agree   

Mean St.dev 

The tool should 1 2 3 4 5   

Be easy to use 0 0 0 0 7 5 0 

Be flexible 0 0 0 1 6 4.9 .4 

Reflect the design culture of 

the institution (structure and 

terminology) 

0 0 2 2 3 4.1 .9 

Support the designer in con-

sidering all the elements at 

play (population, context, 

knowledge domain, etc) 

0 0 1 3 3 4.3 .8 

Support the designer in the 

description of the elements at 

play (population, context, 

knowledge domain, etc) 

0 0 2 3 2 4 .8 

Support the graphical repre-
sentation of the design 

1 0 1 3 2 3.7 1.4 

Support design revision and 

change 

0 0 2 2 3 4.1 .9 

Support reuse and adaptation 

of my designs 

0 0 0 2 5 4.7 .5 

Support reuse and adaptation 

of designs from others 

0 0 0 4 3 4.4 .5 

Support collaboration among 

colleagues 

0 0 0 3 4 4.6 .5 

Allow me to save time 0 0 0 1 6 4.9 .4 
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Interview Results 

Results were organized according with the code schema presented in Appen-

dix 1. Data collection tools. 
 

A. Learning design 

Teachers were firstly interviewed about their design current practice 

For years, the school have asked teachers to prepare what they call ‘micro-

planning’, that is basically the description for each unit of learning in terms of 

knowledge, abilities and competences. Moreover, teachers are required to calen-
darize their teaching. To carry out this task teachers were given a software tool. 

One of the interviewees referred only to the microplanning; another identified 

two levels, the microplanning and the daily design, saying that often she/he tries 
to match ideas of transversal activities (like the school newspaper) with the units 

of learning envisaged in the microplanning. The third described a sort of template 

that she/he usually adopts for organizing the single lessons, that he/she attributed 
to the method delivered through the PP but that reflects more a template for or-

ganizing the phases of a collaborative activity. 

A topic emerging from the interviews was the effect of designing on imple-

mentation; the two teachers who referred to the microplanning highlighted that 
what happens in class may diverge from what was planned, due to changes in the 

calendar or what happens during the lessons, but that they do not come back to 

‘micro’ for reporting changes or reflecting on the schedule they prepared. 
“So, I tend to fill in the ‘micro’ at the beginning of the year and then I try to 

…  address those topics or at least refer to those topics during the lesson, then if 

the lesson takes a different direction, I cannot transcribe any time these things on 

the micro here…because really… 
INT: Yes, it's an extra job 

T1: It is more work that should always be done, but it should results from... 

following a reflection… here it is always the point I return to, devote adequate 
time on reflection… like […]” (Teacher 1) 

The last teacher, who refer to this sort of fix template for preparing lessons, 

similarly reports that:  
“Here there are continuous interruptions, either because of the nature of the 

students… so from the inside, either ... repeatedly and often it happens, I am in-

terrupted from the outside. People who come in, like the secretary, tutor number 1 

or the number 2… I always have people coming in. [] the nature of the lesson can 
often be compromised”. (Teacher 3) 
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The lack of predictability of the lessons seems to also affect the perceived 

usefulness of designing. Two out of the three teachers were negative, highlight-
ing that plan are often disregarded: 

“I find it is a ... lack of a better word ... a waste of time in the sense that the 

lesson that lies ahead is always unknown from the point of view of what will hap-
pen; so you schedule your lesson, with an hourly scan: for 10’ minutes I do this, 

20 minutes I do that, one quarter I do another thing… and after 5 minutes of les-

sons everything is already to be thrown away, because it's never like this [...]” 

(Teacher 2)  
Another point that emerges from the interviews is the level of customization 

of their designs; two out of the three teachers declared to tailor (or at least to try 

to) the design to the different classes in terms of type of activities and resources to 
propose. For example, teacher 1, shared some reflections about the suitability of 

the activity (s)he conceived for the class in which was deployed. The third appar-

ently stick to a format (a collaborative activity) for all the classes, with a rigid 

sequence. When asked about the usefulness of this fix template, the teacher iden-
tified limits in the context and not in her/his procedure. 

Just one teacher referred to the Frequency of the design, telling: “I try to de-

sign as much as possible my teaching even if often it is not possible for reasons 
linked to the work itself, in the sense that we are often called upon to do other 

activities apart from designing”. (Teacher 3) 

 

B. Tools for design 

Teachers were asked to describe which tools they adopt for designing teach-

ing/learning activities. 
The school provided the teachers with a software for carrying out what they 

call ‘microplanning’, two of the three teachers cited the software tool as a mean to 

design. 
When asked how they approach the ‘day by day’ design two of them said that 

sometimes they draft it on paper, the third stated to have (or build) the design in 

mind and then search for resources.  
One of them, declared that what he/she designs is not always linked with the 

microplanning:  

“Yes, a piece of paper…I draft it, I like sketching on paper and then I try to 

connect… sometimes the idea is not linked with the microplanning”.  (Teacher 1) 
 

C. The PP tool (perception and adoption) 

Part of the interview was devoted to deepening the experience with the Peda-

gogical Planner tool.   
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LD method 

One aspect is that the tool conveys a method for planning that can be adopted 
even without using the tool. Two out of three teachers expressed appreciation for 

the proposed method 

“[…] Now that I have in mind the flash of the class description I realize that 
those variables are important to consider, this tool put them there, imposed them 

on us, made them present every time and maybe now, that is, if you don't use it ... 

how I work now… sometimes I don't take it into consideration, I don’t write 

down: second year, class composed of…, these difficulties, adequate strategies, 
recommended…these are things that are.. maybe they are useful, they can also 

involve tutors in reflection […].  

INT: Okay, so it could be useful in terms of framing the class and the strate-
gies that work in that class 

T1: Yes, the variables it makes consider are things to keep in mind, yes we 

should treasure it more”. (Teacher 1) 

The opinion about tool flexibility were divergent, with one considering the 
tool flexible while a second not. The third did not state a clear opinion about the 

issue 

Ease of use 

On the other end, the 3 teachers agreed on the fact that the tool is not user 

friendly  

“I find it a little cumbersome ... I don't know […]”. (Teacher 2) 
“Cumbersome, as it’s not user-friendly, fields are in different pages, so I have 

to go and pick up […]. The colleague and I spent five hours going back to where 

we were and often we were wrong, we closed the windows in the wrong way ... we 

didn't reopen in the right way ... that is, it was a mess not indifferent…and since I 
was at the PC I know well what it cost me effort. [Laughs]. Probably is a matter 

of practice, maybe with a constant use one practices up”. (Teacher 3)  

“I realize that the maximum of 'user friendly' does not exist ... it must be 
something you understand at once, very graphic and then there is the graphics 

[…] graphically design requires minds able to pass a concept quickly. For sure 

the graphical part, that allows to understand quickly, here lacks and there are 
limitations in programming”. (Teacher 1) 

and designing with it is also considered time consuming 

“It really takes a huge amount of time, I struggle, […] you pass preparing 

theses schemas three times as long the time you pass in class. I tell honestly… I 
don't”. (Teacher 2) 

“The model is effective, but the tool requires to be compiled online that takes 

many hours, this breaks down enthusiasm”. (Teacher 3) 
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Usefulness 

Two out of three teachers stated that using the tool for designing did not af-

fect implementation, while the third was more positive 

“Yes I would have done the same things even without it; in fact, I got the im-

pression that I had a clear idea at level of implementation, and I met difficulties 
in expressing it in there (The PP)”. (Teacher 1) 

“INT: Do you think that having forced you to think about all these things 

[population, context, etc.] helped to carry out these lessons or the same as usual? 

T3: Being forced to think about all the parameters involved, in my opinion 
everyone was helped. There we plan lessons more effectively, surely”. (Teacher 3) 

The issue coherence with institutional tools was not immediately clear for 

the teachers. The relation between the microplanning and the PP was not evident 
for them. After clarifications, the answers focus on the fact that both represent a 

sort of guide. 

“Yes yes, in the sense that you keep it (the microplanning tool) as a base and 

from there develop various things ... lessons, topics, knowledge, skills ... let's say 
that for us it is a sort of program drawn up that you readjust, gradually”. (Teach-

er 2) 

As to the coherence with teachers design practice, answers vary a lot from 
one teacher to another; the tool was considered partially coherent by Teacher 3, 

not coherent by Teacher 2 while Teacher 1 stated that he/she usually designs dif-

ferently but concluded that the question made him/her reflect on the advantages of 
considering the aspects highlighted by the PP and the related method. 

“I do it in another way but now that the flash of the whole description of the 

class comes to mind, I realize that those variables are important to have in mind; 

this tool put them there, imposed them on us, made them present to us every 
time”. (T1) 

Teachers did not consider that the tool specifically support reflection. Two 

out of the three stated that they did not come back to the design autonomously to 
reflect on it; one of them said that it might support reflection, but the same can be 

said for a design sketched on a piece of paper. The other highlighted that reflec-

tion should emerge from the collaboration with colleagues. 
“Everything can be, even my pieces of paper”. (Teacher 3) 

The same is said for the support to reuse, all the teachers did not recognize 

to the tool an added value in this sense. None of them reused the design produced 

and again one teacher state to consider paper drafts a potential support: 
“Sure, but my sheets too…I have a paper archive from the 70s / 80s with plas-

tic sheets, I put inside it what is my planning with a photocopy of the necessary 

resources or the link of the resource online required”. (Teacher 3) 
Another question was related to the capability of tool to support collabora-

tion, even though teachers adopted the tool for a collaborative task (designing a 
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shared lesson) they expressed doubts about the capability of the tool to support 

collaboration. The reasons are [1] the complexity of the tool and [2] the pre-
existing lack of collaboration among the teachers.  

“Then, perhaps the thing the PP wanted to do is to get colleagues to collabo-

rate. But I doubted about virtual/digital collaboration [...] Given the digital tool 
and since there is no real material collaboration before, in the absence of that 

one, the tool in my opinion is not usable”. (Teacher 1) 

But one of them, during the interview, recognized advantages in terms of 

sharing: 
“But you broaden my horizon, also thinking outside the Institution in which I 

work, if the PP allows me to share or access interventions of other teachers who 

upload them, this is interesting […].” (Teacher 1)  
A couple of topics emerged from the analysis of the interviews:  

One teacher considers the tool (and the design method) not adequate to the 

context; according to him/her the context is not comparable to a more traditional 

one, since lessons implementation often imply changes on the fly due to changes 
in the calendar, frequent interruptions, students’ misbehaviour. 

Another appreciated the capability of the tool to provide guidelines in the 

process of designing. 
“I saw it more as a guide: remember that the class is like this, remember that 

there is a first phase in which you do this, remember that there are dynamics that 

can be set, that there is a final phase…”. (Teacher 1) 
Tool adoption 

Teachers did not express the intention to adopt the tool spontaneously. The 

Institution was cited by two of them as having a role in the adoption. One high-

lighted that he/she hoped the Institution wouldn’t have asked them to use it, the 
second told as follows: 

“Let's say, if the Institution ask us to use this tool one takes some time [INT: 

sure] otherwise I take what I can steal from the PP and I put it in… I organize it 
in a Google doc... in case, I link it to the lesson ... It's like this”. (Teacher 1) 

“The PP can be useful for planning, but I won't hide the fact that even I, who 

am the most dutiful…, they told me to use it and I used it...then I couldn't be 
steady…”. (Teacher 3) 
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Analysis of the designs (PP) 

Teachers were invited to design with one or more colleagues a unit of learn-

ing. Four out of six teachers designed collaboratively for a total of two designs 
that we call Design A and B. 

1. Design A: tackles the Creative Commons licences and was developed by 

the Geography and Economy teacher (T14) and the Informatics teacher and 
graphics lab (T1) 

2. Design B: tackles food labels and nutritional descriptions. It was devel-

oped by the Nutrition (T2) and English teachers (T3) 

Teachers were told to fill in in details the conceptualization section and to 
draw the sequence of activities. They were let free to describe each activity to the 

level of detail they considered useful. 

 

Design A 

Title: Lifestyles and Creative Common licences 

Authors: T1 and T14 

The section of the PP guiding the Conceptualization process was filled in but 
was incomplete. Teachers described context and population but did not detail 

contents (throughout the Mind Map tool), educational objectives of the unit of 

learning (including knowledge, abilities and competences) and tools and re-
sources to be adopted.  

As to the Authoring phase teachers created the flow of activities but kept the 

description of the single activities at a shallow level (general idea), without detail-
ing the objectives, organization of the work, etc. 

The design includes five activities (the 3rd was declined in three different al-

ternatives as parallel paths to be followed by different groups of students) 
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Hereunder an overview of the sections of the PP filled in. 

Conceptualization Filled in 

Population Yes 

Context Yes 

Contents Missing 

Objectives  Missing 

Tools and resources Missing 

  

Authoring  

Flow of the activity(ies) Yes 

Description of the single 
activity (ies) 

General idea only 

 

 

 

Design B 

Title: Food labels 

Authors: T2 and T3 

The Conceptualization section was filled in item by item. Teachers described 

context, population, contents (with the help of the mind mapping tools embedded 

in the PP) educational objectives of the unit of learning (including knowledge, 
abilities and competences) and tools and resources to be adopted. The Mind Mup 

function was adopted to describe the contents to be delivered.  
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As to the Authoring phase teachers created the flow of activities but kept the 

description of the single activity at a shallow level (general idea), without detail-
ing the objectives, organization of the work, etc. 

The flow was composed of 3 activities. The 2nd activity was divided in two 

parts. Part A entails the presentation of a typical food label by means of a lecture, 
part B entails a work group having the aim of preparing a food label in English. 

  

 

Hereunder an overview of the sections of the PP filled in. 

Conceptualization Filled in 

Population Yes 

Context Yes 

Contents Yes 

Objectives  Yes 

Tools and resources Yes 

  

Authoring  

Flow of the activity(ies) Yes 

Description of the single 

activity(ies) 

General idea only 
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Analysis of the designs (Jamboard) 

Title: ‘It’s better healthy space’ 

Author: T2 

Subject: Nutrition 

 
The design describes the steps of one single activity about chemical leaven-

ing. The context was described only as to the class (1 pan post it) that means stu-

dents of the 1st year for bakers will be involved. 
The description of the activity is scanty, based on two figures and post-it. The 

activity is a practical experiment: figures show the products used for the experi-

ment and the chemical model for the evaluation. 
 

Title: ‘Easy space’ 

Author: T3 

Subject: English 

 
The design is simple and not explicit. It includes the elements to carry out an 

activity that is not explicitly described. The context was described only as to the 

class (5 anno post it) that means that is for students of the fifth year. 
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Title: ‘More or less space’ 

Author: T4 

Subject: math 

 
The design is simple but includes a description of the context (class and popu-

lation) and of the contents. Some resources for the activity are reported. On the 

other hand, the steps of the activity are not explicit. 

 
Title: ‘Tell me space’ 

Author: T5 

Subject: Language and communication 

 
The design is simple and does not address a specific context. It summarises 

the sequence for discussing a thesis. 
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Title: ‘Mock-up space’ 

Author: T1 and T15 

Subject: Communication, graphics 

 
The description of the design is rich. It includes the description of the context, 

population, objectives (the creation of a book for children) and the set-up of the 
space. The sequence of activities is clearly described. This design could be shared 

and reused. 

 

Title: ‘Hands in dough’ 

Author: T12 

Subject: Bakery lab 

 
The design is simple and related to a single activity (preparing two different 

kinds of dough). It describes the context (in the pictures) and the population (‘2 
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pane pers’ post-it) that means bakers, second year students with disabilities. It 

only cites the two activities in post it and their aims. 
 

Title: ‘Personalized space’ 

Author: T13 

Subject: Welcome for disabled students 

 

 
 

The activity is aimed at welcoming the newly arrived disabled students and 

familiarize them with the school spaces. It is just a collection of the spaces that 
should be presented. 

 

Title: ‘It was time space’ 

Author: T14 

Subject: Geography and economy 
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The design tackles a topic of self-determination of people. The design is not 

targeted to a specific population. It includes info about the kind of activity (that is 
not described in detail), but it is mainly focused on resources delivery (resources 

are embedded in the design). 

 
Title: ‘IRC space’ 

Author: T16 

Subject: History of religions 

 
The design is about the 3 foundations of monotheistic religions.  

The design includes info about population, objectives, resources, materials 
and evaluation. The steps of the activity are not described. 
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Q4 - End of the training questionnaire 

 

Section A: Changes in the design practice 

 

1. In general, would you say the training brought any change in your design 

practice? 
𑂽Yes  (5 respondents)   𑂽No         𑂽 No answer (2 respondents)   

Please briefly motivate your answer 

 
T4: “It improved the setup of the learning design”. 

T2: “I tried to apply the knowledge acquired during the course”. 

T1: “It provided me with a scientific base on the teaching practice that I felt 

only experiential and poorly reasoned at an academic level. I am aware 

that I still do not use and master most of the training tools / approaches 

/ indications, but I am aware of them”.  

T5: “It helped in creating an order that was absent before”.  

T15: “Greater attention to design”  

One of the two teachers who did not answer, commented:  

T13: “Since I haven’t participated in the whole course, I can’t say to what 

extent it changed my design practice… I usually consider some suggested as-

pects, others represented a starting point”. 

 

2. During the training a design approach was proposed through the PP. Have 
you adopted this approach or some aspects of the approach (e.g.  the description 

of the elements - context, population, etc. - that influence the design, the lesson 

sequencing, etc.) even without using the tool 
𑂽Yes (1 respondent) 𑂽No (5 respondents) 𑂽 No answer (1 respondent) 

 

3. If so, please select in the list below how the approach influenced your de-
sign practice by ticking the box of the item(s) in the list and indicate how fre-

quently you do this. Please feel free to add any other innovation you brought into 

your LD practice as a consequence of the training. 
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Tick Design action How frequently
1
 

T15 I design the teaching/learning activities 

more systematically 

 

T15 I draft the design on paper  

 I describe the context for which the 

learning path is designed 

 

 I describe the population for which the 
learning path is designed 

 

 I describe the contents to be addressed in 

a content map 

 

 I describe the learning objectives of the 
learning path 

 

 I describe the tool/resources to be adopt-

ed in the path 

 

 I represent graphically the sequence of 
activities in the learning path 

 

 I describe in text format the sequence of 

activities in the learning path 

 

 I describe the single activities in the 
learning path 

 

 I revise the design after having carried it 

out 

 

 I share my designs with colleagues  

 Other (specify)............  
1How frequently: please indicate if ‘sometimes’, ‘often’, ‘always’ 

 

4. If not, please specify why: 
T4: “The approach is demanding in terms of time, we cannot afford it”.  

T2: “I conceive what I have to do in relation to the objectives to achieve, 

but I don't make a pedagogical planner-like description”.  

T1: “I did not acquire the tool in my practice. To be honest, due to my prac-

tice, the laboratory nature of my subject and the different sides in which 

I am engaged, I find it very difficult to dedicate. time to such a detailed 

planning of my training intervention”. 

T5: “Time issues”.  

 

5. Do you envisage any advantage in keeping using the PP tool for designing 
teaching and learning activities? 

□ Yes (2 respondents) □ No (3 respondents) □ I don’t know (1 respondent) 
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T2: “I find it difficult to be applied. Compiling it is demanding”. (no ad-

vantages)  

T1: “It would help me formalizing my intervention”. (advantages) 

T5: “It would allow to better personalize lessons”. (advantages) 

 
6. According to feedback collected in surveys and interviews carried out be-

fore, the adoption of the tool was limited. Please indicate what of the following 

aspects represented a BARRIER to the adoption of the tool (PP) (3 alternatives as 

a maximum, the most significant ones in your opinion). 
 

Barrier Description of the barrier Tick 

Lack of institutional support My institution did not give me enough 

support to adopt the tool 

 

Lack of adequate training The training on the PP wasn’t adequate  

Scarce adoption by colleagues The tool wasn’t widely adopted by 

colleagues 

1 

Conceptual complexity of the tool The tool is too complex  2 

Scarce use of ICTs in the teaching 

practice 

My use of ICTs in the teaching practice 

is scarce 

1 

Time/workload aspects I can’t use it since I do not have 

enough time (i.e. due to my workload) 

5 

Lack of motivation I’m not motivated enough to use it in 

my practice 

2 

Scarce adherence to my 

needs/practice 

The tool does not satisfy my needs/it’s 

not coherent with my practice 

2 

Scarce adaptability of the tools to 

the context/curriculum 

The tool is not flexible enough to be 

adapted to my context or curriculum 

 

Lack of confidence with technolo-

gy 

I’m not confident enough with technol-

ogies 

1 

Lack of creativity I’m not creative enough to use it  1 

Negative attitudes of students to-
wards TEL approaches 

Students may have a negative attitude 
when the design prepared with the PP 

implies the adoption of technologies in 

the classroom   

 

Lack of support to orchestration 

(including maintenance and help 

desk of deployed designs) 

I do not get enough support regarding 

maintenance and help desk, when I set 

and manage the learning designs that I 

have deployed in the class 

 

Other (specify)…………………….   
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Section B: Jamboard 

Last spring you participated in a meeting devoted to reflecting on the teacher 
training experience after which you identified Jamboard (by Google) as a suitable 

tool for designing teaching and learning activities. 

 

1. Did you use Jamboard after the meeting? 

Never Sometimes Often Always 

6 1   

 

2. For which purposes did you use it?  Please indicate for which of the pur-
poses in the list you used it by ticking the box of the item in the list and indicate 

how frequently you do this 

 
Tick Design action How frequently1 

 Designing the teaching/learning activi-

ties more systematically 

 

 Describing the context for which the 

learning path is designed 

 

 Describing the population for which the 

learning path is designed 

 

 Describing the contents to be addressed 
in a content map 

 

 Describing the objectives of the learn-

ing path 

 

 Describing the tool/resources to be 

adopted in the learning path 

 

 Describing the sequence of activities in 

the learning path 

 

 Describing the single activities in the 

learning path 

 

 Drawing/representing the sequence of 

activities in the learning path 

 

T4 Revising my designs after having car-

ried it out 

 

 Sharing information with colleagues   

 Other (specify)................................  
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Afterwards, you got a design task by the trainer to be carried out by using 

Jamboard.  

 

3.Did you carry out the task? 

𑂽Yes (5 respondents)    𑂽No (2 respondents) 

If so, in the following questions (4 and 5), we ask you to rate the tool in rela-

tion to its ease of use and usefulness 

 

4.Please rate from “Not at all” (1) to “Very much” (5) the following state-

ments about Jamboard. 

5.  Ease of use Not at all      Very 

much 

Mean St.dev 

  1 2 3 4 5   

1

1 
 The tool is easy to be used 

0 1 2 2 0 3.2 .84 

2

2 
The tool is engaging 

0 4 1 0 0 2.2 .45 

3

3 
The tool is flexible 

0 2 2 1 0 2.8 .84 

4

4 

The tool makes the design process 

easier  

2 2 1 0 0 1.8 .84 

5

5 
The tool allows to save time 

3 1 1 0 0 1.6 .89 

 

 Usefulness Not at all    Very much Mean St.dev 

  1 2 3 4 5   

1

1 

The tool is useful 2 1 2 0 0 2 1 

2

2 

The tool supports the conceptualiza-

tion of new (collaborative) activities  

2 2 1 0 0 1.8 .84 

3

3 

The tool allows to effectively represent 

the learning path 

2 2 0 1 0 2 1.22 

4

4 

The tool helps considering the ele-

ments at play (context, population)  

2 2 0 1 0 2 1.22 

5

5 

The possibility to describe (in text 

format) the different elements is useful 

2 1 1 1 0 2.2 1.3 

6

6 

The possibility to graphically represent 

the design is useful 

1 3 1 0 0 2 .71 

2The possibility to import files is useful 1 2 0 2 0 2.6 1.34 
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7 

3

8 

The tool supports self-reflection 2 2 0 1 0 2 1.22 

4

9 

The tool promotes discussion and 

sharing among colleagues 

1 1 1 1 0 2.5 1.29 

10 The tool supports reuse and adaptation 1 3 0 0 0 1.75 .50 

11 
The tool is coherent with the teacher 

design thinking 

1 3 0 1 0 2.2 1.10 

 

 Sustainability Not at all   Very much Mean St.dev 

  1 2 3 4 5   

1

1 

I think that in the future I will use 

Jamboard for designing teaching/ 

learning activities 

2 3 0 0 0 1.6 .55 

3

2 

I think that the Pedagogical Planner 

could be used by my colleagues in the 

future for designing teaching activities 

1 2 1 1 0 2.4 1.14 

 

5. Point out two positive and two negative aspects of Jamboard as design tool 

Positive 

T1: “It is integrated in GSuite that we already use”; “Online collaboration 

in real time”. 

T4: “It eases communication”; “Graphics”. 

T13: “Make the whole path more visible”; “Greater design sharing with 

colleagues”. 

T15: “Collaborative”; “Intuitive”. 

 
Negative  

T1: “The tool is not designed for this purpose: it has not a structure that 

suggest the steps to be taken”; “It would be convenient with the Jamboard 

(Google whiteboard)”. 

T4: “Padlet has more functionalities”. 

T13: “For the kind of design required by the Institution for my subject can 

be hardly usable”; “It requires a use of technologies that I usually don’t 

do”. 

T15: “Messy”; “Limiting, due the absence of superstructure”.  

 

 


