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Abstract 
In this paper we present a set of orientations to support the design of didactic activities with technologies, 
within the framework of what some authors call “learning with technologies” and following a broader 
reflection on the pedagogical potential of online digital tools for information, communication and 
production of contents. This work is the result of a series of reflections and discussions we have had 
over the past twenty years under a variety of projects and studies. These efforts have the common aim 
of contributing to the identification of points of convergence between learning objectives and the 
pedagogical potential of digital tools. We follow a Design-Based Research work model, which also refers 
to the basic elements of Diana Laurillard’s line of thought on the analysis of the pedagogical potential of 
digital tools and on the process of designing activities with those tools. As a result of our reflection, we 
aim to offer a model that serves both to question and to formalise didactic activities with technologies 
and that teachers, trainers, and other education professionals may use to take effective advantage of 
the pedagogical potential of digital technologies in the learning process. 

Keywords: Learning design; Pedagogical design; Learning with technologies; Digital technology; 
Pedagogical potential of digital technologies. 

1 INTRODUCTION 
Although the use of technologies in the educational context has always had the underlying idea of 
improving the teaching and learning processes, perhaps never more so than today has it been possible 
to strive for substantial changes in how students are taught and how learning is achieved. This is 
essentially for two reasons. Firstly, because of the high potential from the pedagogical point of view of 
the technologies, as acknowledged at different levels, in particular in terms of the ease of access to the 
information, as a means of communication and collaboration, as a knowledge creation tool and as a 
means of personal expression. Secondly, because for the first time in the centuries-long history of using 
technologies in School, we are talking about tools whose biggest users are the students and not the 
teachers. This time we are not talking about technologies aimed at teachers to help them in their task 
of transmitting knowledge, but rather technologies that the students themselves can use as tools to 
broaden their thinking, as tools of thinking, in the wise words of Papert [1].  

Along the same lines, i.e. using an approach towards the technologies whereby the emphasis is put on 
the global development of individuals and the skills that can help students take a substantial part of the 
learning process into their own hands, lies precisely the potential for a greater personalisation of the 
learning activity, a higher productive capacity of the students and greater autonomy relative to the 
decisions about what, where and how to learn [2][3][4].  

The pedagogical potential this has is extremely broad, without a doubt, but it requires the processes to 
be modelled and gives rise to the subsequent and inevitable question of whether the school - whether 
the teachers - are sufficiently well prepared to address the challenges this entails and to take advantage 
of the opportunities that, from the pedagogical point of view, the digital technologies bring.  

As a potential disruption in its essence to the instituted pedagogical praxis, the appropriation of the 
technologies by educational agents will not happen simply by making them available in schools. 
Especially, as many authors have pointed out, given that education is a very robust, powerful system, 
which makes it difficult for it to be affected by forces that bring its foundational logic into question [3][1].  

Convinced that only planned and concerted action in different areas can make things happen, the goal 
of this paper is to help teachers and other education and training professionals identify the challenging 
tasks, in terms of learning, that technologies give rise to. It is, essentially, a point of view based on 
reflecting about what has to be learned and taught (or made to learn), instead of being technology-led 
as regards what the new resources make possible [5]. The idea is to put this reflection into writing so 
that it can be shared and commented upon by teachers. 
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Of greater importance than providing examples of activities that have been developed, we believe it is 
more beneficial to follow a strategy of designing a working model and questioning teachers and other 
education professionals to encourage them to create the activities that take advantage of the 
pedagogical potential of the technologies (teach them how to use a fishing rod rather than providing 
them with the fish). Therein lies the importance of these guidelines to allow this to happen. As stated by 
Diana Laurillard ([3], p.37), through planning activities and as a strategy of formalising the planning, the 
idea is to help teachers: i) reflect to what extent a given learning goal may benefit from the use of a 
given technology; ii) explicitly understand the benefits that technology can bring; iii) think about what 
using technology involves in comparison to the traditional teaching methods; iv) consider and explore 
alternative plans tailored to the specific circumstances of each teaching and learning situation; v) share 
their plans and receive criticism and suggestions to improve them. 

To sum up, the aim was to help overcome the difficulties shown by many education professionals when 
asked to formalise didactic activities involving technologies. To do so, we deemed it important to 
systematise the set of guidelines presented in this paper. Given that we believe the pedagogical 
component was often, and paradoxically, pushed into the background owing to a certain obfuscation 
caused by the weight of the technology, we tried particularly to emphasise that component of the 
process. It is essentially a question of providing help to those who intend to design new activities using 
digital technologies, whereby the reference point and leitmotif is the learning to be imparted and not, as 
often happens, the mere exercise of experimenting with a certain technology. 

The aim is also to disseminate the product resulting from a long process we have been carrying out and 
enrooting the idea of “learning with technologies” advocated by Jonassen [6] and Papert [1], among 
others, focusing on more demanding learning goals from the cognitive point of view. 

2 DEVELOPMENT CONTEXT 
For a better explanation of the approach followed in designing the learning activities involving 
technologies, in which the pedagogical aspects are put at the forefront of the process, in relation to the 
weight of the technology itself, it is important to systematise the foundations underpinning the reflections 
and discussions we have had, as well as the research work carried out over the last twenty years to 
encourage learning with digital technologies, in educational and training contexts. An effort has been 
made to identify the possible convergences between the pedagogical potential of the online digital 
technologies and the learning goals, both in the formal learning environment and from the perspective 
of learning outside the formal contexts of teaching and training [7][8]. 

Hence, we can list examples of work we have carried out since the end of the 1990s, highlighting the 
following: i) the PEDACTICE project about the educational use of multimedia technologies (1997-2000); 
ii) the IPETCCO project about the pedagogical use of ICT in primary education and the teachers’ 
respective skills and confidence levels in doing so (2001-2004); iii) the DIGIFOLIO project  - The Digital 
Portfolio as a professional development strategy for teachers (2005-2008); iv) Study of the 
implementation of the system of training and certification of ICT skills carried out within the scope of the 
PTE (2008); v) the proposal to implement ICT Learning Targets (2010-2012); vi) the preparation of 
teacher training materials and strategies, which stimulate the innovative use of ICT in the different 
curricular areas, firstly within the scope of the TACCLE2 project (2011-2014), and then within the scope 
of the LIDIA – Digital Literacy of Adults (2015-2016) project, focused on drawing up activity proposals 
involving technologies, aimed at furnishing trainers and educators with the skills needed to integrate the 
digital technologies as tools into their training practice, to bring about significant, authentic learning 
tailored to the needs of life in a “digital society”; vii) exploration of dynamics in the use of digital 
technologies in the context of curricular and extracurricular activities in primary education and 
pedagogical integration of the technological resources available in the schools, within the scope of the 
escol@ digit@l (2012-2015) project. 

All the work and studies carried out focus on the development of digital educational resources, the 
professional development and the teachers’ skills in ICT, the impact of public policies in the field of ICT 
in education or the encouragement of a digital culture and development of skills for the 21st century, but 
the overriding objective is to enable significant learning by taking advantage of the pedagogical use of 
the online digital technologies. We are referring, therefore, to the cognitive involvement of the learners, 
mobilisation of meta cognitive strategies, self-assessment and self-regulation, among other transversal 
and general skills in the ICT area [9].  
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The road we have travelled has contributed to the consolidation of this way of thinking regarding the use 
of digital technologies for learning, which has also been based on the contributions and reflections of 
other researchers, in particular the conversational framework proposed by Laurillard, from which four 
essential communication strategies in the teaching and learning process are highlighted - discursive 
strategy, adaptive strategy, interactive strategy and reflexive strategy (see Figure 1). 

 
Figure 1. Communication strategies in the teaching and learning process  

(adapted from Laurillard, 1993) 

These four pedagogical communication strategies, as Laurillard suggests, can be taken as reference 
points to analyse the potential of different technologies to bring about substantive improvement in the 
teaching and learning processes. In practice, one of the main functions of this model involves the 
systematic questioning of the feasibility to implement, by using technologies, teaching and learning 
practices based on the principle of shared construction of knowledge in a continuous and dynamic 
interaction process. That is, practices centred on all the parties’ actions and capacity to reflect, whereby, 
as shown in Figure 1, the teacher, as well as being the learning instigator, shall provide the support 
needed to develop the meta cognitive processes and to deepen new knowledge, by imparting useful 
and opportune feedback in the different phases of the pedagogical interaction process. It is essentially 
a question of gauging to what extent a given technology allows, among other aspects [10]: 

• negotiation of content and learning objectives (discursive strategy);  

• tailoring of the learning goals to the interests of the students through interaction (adaptive 
strategy);  

• provision of feedback to the students, helping them achieve their previously negotiated learning 
objectives (interactive strategy); and 

• reflecting and writing about the teaching and learning process (reflective strategy). 

Following this line of thought, we attempt to outline herein the criteria and the decisions taken relative 
to the pedagogical model followed and which give rise to the script presented as orientation to design 
and structure didactic activities using digital technologies. As mentioned earlier, the intention is above 
all to bear witness to a development process that culminated in the preparation of over a dozen 
suggested digital technology activities aimed at children, the young and adults, which are available in 
the Online Activities Library (BAO), at http://aprendercomtecnologias.ie.ulisboa.pt.  
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3 METHODOLOGICAL APPROACH 
This section presents the methodologies chosen and the working model followed, based on the ideas 
of Laurillard ([2][3][4]) about analysis of the pedagogical potential of the digital tools and the process to 
design learning activities using these tools. The product of this process is the script shown in the 
following section that outlines the research results, precisely because they are deemed the result of a 
Design-Based Research (DBR) project.  

This methodological approach seeks to enhance the impact of the research to improve the educational 
practices. Anderson and Shattuck ([11] p.16) emphasise that DBR “stresses the need for theory building 
and the development of design principles that guide, inform, and improve both practice and research in 
educational contexts”.  

The methodological approach establishes, in an interactive manner, a strong interaction between 
research in education and real-life problems. Furthermore, it is a rigorous and reflective research 
process that allows a more in-depth analysis of the problems, thus helping in the search for new 
solutions and design principles, as illustrated in Figure 2, based on the proposal by Amiel and Reeves 
([12] p.34).  

What is particular to this approach is the systematic collection of data aimed at (re)defining the problems, 
and the possible solutions and principles to best address them. As the data are (re)analysed, carrying 
out an in-depth reflection based on them, new designs are created and implemented, giving rise to a 
continuous design-reflection-design cycle [12]. 

Analysis of the 
problems related to 
how teaching and 

learning with digital 
technologies takes 
place, based on the 

research and teachers’ 
practice 

Development of 
orientations for 

teachers to exploit the 
pedagogical potential of 
the technologies, which 
are used above all by 

the students 

Implementation of 
successive projects to 
exploit the pedagogical 

potential of the 
technologies and fine-
tune the orientations in 
the different contexts 

Reflection for the 
construction of 

orientations and to 
improve the 

implementation of the 
solutions with a view to 

exploiting the 
pedagogical potential of 

the technologies 

Fine-tune the problems, solutions, methods and design principles that will give rise to activities that take 
advantage of the pedagogical potential of the digital technologies 

Figure 2. Representation of the development process of a model for learning activities with technologies 
(based on Amiel & Reeves, 2008) 

This was the path followed throughout the development of the different projects and studies listed in the 
previous section (Development context), the development stages of which culminated with the 
productions created within the scope of the TACCLE2 project (2011-2014), subsequently fine-tuned in 
the LIDIA – Digital Literacy for Adults project (2015-2016), resulting in the creation of a model template, 
presented here in the form of a script for the design of activities focused on learning with digital 
technologies. 

The methodological options and the working model followed, including the goals and procedures of each 
of the stages of the development process of the learning with digital technologies ideas, are documented 
in a recent publication [13], which outlines how a broad range of knowledge was brought together to 
seek viable solutions, in particular through the involvement of theorists, practitioners and technicians 
throughout the process. 

4 SCRIPT TO DESIGN THE ACTIVITIES WITH TECHNOLOGIES 
In order to guide the design of activities from the perspective of what we have referred to as “learning 
with technologies”, the result of our reflection is shown here in the form of a script for the teacher/trainer 
which is split into two separate parts (see Table 1). The first section is aimed at guiding the reflection, 
decision and explanation of the activity itself and the pedagogical and didactic framework suggested 
based on the following details: i) Brief description; ii) Justification; iii) Learning what? (learning goals); 
iv) Notes & links for the tools (information about the tools to be used); v) Detailed description of the 
activity; vi) Sequence (sequence of the steps); vii) Suggestions and tips; viii) Security and digital identity 
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(aspects to take into account in terms of internet security and protecting the digital identity of the students 
or the trainees).  

A second section, labelled “metadata”, aimed at guiding the decision making about other relevant 
aspects and the main aim of which is to help fine-tune and contextualise the pedagogical design itself: 
i) Difficulty level; ii) Activity domain; iii) Duration; iv) Tools and equipment needed; v) Target audience; 
vi) Scientific or curricular area, vii) Context and/or teaching level; viii) Skills (transversal skills to be 
developed). Based on this script and in practical terms, the idea is for the teacher (or trainer) to reflect 
and decide, in an articulated manner, based on a structured set of data that are familiar to them and 
where the technological dimension is thought out in an integrated way and, essentially, put at the service 
of the pedagogical dimension. 

Table 1. Script to design the learning activities with digital technologies 

 
C 
O 
R 
E 
 

O 
F 
 

T 
H 
E 
 

A 
C 
T 
I 
V 
I 
T 
Y 

Heading Short and eye-catching activity heading  

Brief description Overview of the activity, concisely describing what will be done and the kind of tool 
that will be used. 

Justification 
(added value) 

Concise presentation of the learning benefits of the proposed activity, explicitly 
outlining the relationship between the learning aims and the pedagogical potential 
of the tool(s) used. 

Learning what? Presentation of each of the learning goals defined in close articulation with what is 
described in the ‘Justification’ field. 

Notes & links for the 
tools 

Concise description of the tool(s) that will be used, outlining what the tool(s) enable 
the teacher/trainer to do, including respective link(s). Mention of relevant aspects 
about the tools, such as whether they are free, what are the access or installation 
requirements, whether they are used online or offline, what languages they are 
available in, etc.  

Description of the 
activity 

Detailed description of the activity, including each of the essential stages for the 
organisation and development of the learning situation and creation of the expected 
product(s).   

Sequence Systematisation, in the form of a list, of the sequence of steps presented in the 
previous point (Description of the activity). 

Suggestions & tips Presentation of alternative ideas for the implementation of the activity, tailoring it, for 
instance, to other contexts, target audiences and age groups, diversifying the 
specific products and creating or using complementary tools. 

Security & digital 
identity 

Explanation and description of aspects related to privacy, security and copyright, 
and to the process of building the digital identity of the students. 

M 
E 
T 
A 
D 
A 
T 
A 

Level of difficulty  Indication of the level or degree of difficulty of the activity, from among the proposed 
levels: Easy, Intermediate, Demanding 

Domain Indication of the main area of the activity, from among the reference domains: 
Information, Communication, Production, Leisure, Day-to-day, Security and Digital 
Identity. 

Duration Estimation of the time needed to do the activity, including the number of sessions 
and their duration. 

Tools Explicit reference to the software or applications that will be used in the activity. 

Equipment Reference to the technological devices needed to implement the activity. 

Target audience The age group of the target audience the activity is aimed at. 

Scientific or 
curricular areas 

Indication of the scientific or curricular area of the activity. 

Contexts and/or 
teaching levels 

Indication of the context and/or teaching level of the activity. 

Skills Indication of the transversal skills that are intended to be developed in the students 
through the proposed activity. 

In the first section of the script and to design the activity itself, the teacher/trainer is asked to map out 
the (pedagogical) circumstances suggested for the task. The process starts with a brief description, 
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which should give an overview of the activity, mentioning the work to be carried out and how it articulates 
with the digital tool selected. In the Justification, the idea is that the teacher outlines the learning benefits 
derived from using this technology, based on identifying and enhancing the pedagogical potential of the 
tool used in its explicit relationship with the learning goals which should be indicated in Learning what? 
The Notes & links for the tools should comprise a brief description of what is specifically enabled by the 
digital tool, including other relevant aspects about it (e.g. if it is free to use, if it is used online or offline, 
what languages it is available in, etc.).  

The next step is writing a Detailed description of the activity, including aspects related to the organisation 
of the work of the students (or trainees) and the teacher (or trainer), and the successive presentation of 
each of the essential steps to create the expected product. These steps will be listed below in the 
Sequence topic. The objective of the Suggestions & tips is for the teacher/trainer to propose other ideas 
related to implementing the activity, such as using alternative tools for the same purpose or variations 
of the activity for different target audiences, degrees of difficulty, diversification of products, among 
others. The topic which brings this section to an end is dedicated to Security & digital identity and will 
be a space that identifies and describes the aspects to take into account related to privacy, security, 
copyright and the process of building the digital identity of the students/trainees. 

In the second section of the script, and aimed at outlining the meta information regarding the activity, 
the teacher/trainer takes a set of decisions that, as mentioned earlier, are aimed at fine-tuning the 
pedagogical design and will allow a subsequent search and selection based on the defined parameters 
(difficulty level, domain, duration of the activity, target audience, etc.). 

It will be useful for the teacher/trainer to categorise each activity, starting with a given Level of difficulty 
that can be defined as easy, intermediate and demanding, and one of the following six Domains 
proposed: Information, for an activity related to the development of skills to research, select and use 
information available on the internet; Communication, for activities related to the development of 
communication skills using the means and channels available, especially the internet; Production, when 
the activities aim to develop skills implicit to the intellectual work of creative production using digital tools 
(texts, posters, videos, designs, presentations, conceptual maps, etc.); Leisure, for proposals of 
activities where entertainment from using the technologies is the dominant aspect; Day-to-day, when 
the proposed activities are related mainly to the development of problem-solving skills. 

As well as selecting one or more of these domains, depending on the content of the proposed activity, 
the teacher should also seek to include, whenever possible, questions directly or indirectly related to 
online security and the development of the digital identity of each pupil, i.e. also selecting the transversal 
domain of Security and Digital Identity. In Duration, the teacher should estimate the time needed to 
implement the activity, preferably in number of hours, and if necessary, mention the number of sessions 
planned. In Tools, the application that will be used should be named, mentioning more than one for 
projects that imply more than one digital tool. The topic referring to the Equipment must state the 
resources needed to carry out the activity, including, among others, reference to peripheral devices such 
as microphones or speakers and whether or not an internet connection is needed. The Target audience 
topic can be defined taking as the reference point the main age group that the activity is aimed at, which 
can be broadened to others as appropriate from among the proposed groups (children from 3 to 5 years 
old; children from 6 to 12 years old; teenagers from 13 to 18 years old; adults). In the Scientific or 
curricular area, as the heading indicates, the teacher/trainer should state the scientific area of the 
activity, or the scientific areas involved in the case of projects covering several subjects. Following the 
same line of thinking, the teacher/trainer also has the opportunity to indicate the Context and or teaching 
level, in line with the choice made in the previous topic. Finally, but no less important, the teacher/trainer 
should also reflect on and seek to outline which transversal skills the activity will enhance for the 
students, from among the following: self-assessment, self-regulation, creativity, ethics, self-expression, 
meta learning, personal organisation, problem solving. 

Over one hundred proposals for activities created following the script presented herein can be consulted 
in the Online Activities Library: http://aprendercomtecnologias.ie.ulisboa.pt/atividades/. 

5 SUMMARY 
This paper has sought to explain the product of a long process we have been designing and developing 
around the idea of “learning with technologies”. It is a product in the form of a script for guidance to 
anybody who needs to design didactic activities involving digital technological resources available 
through the internet, especially teachers and educators who intend to take advantage of the 
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technologies precisely as a strategy for the personal development of the students and not only as a way 
of imparting the curricular content. 

The script presented is open and flexible, and should be used, as proposed by Laurillard ([2][3][4]), as 
a guiding instrument for the aspects we deem essential for the implementation and development of 
learning activities that take advantage of technological resources of acknowledged pedagogical and 
didactic potential, when properly used.  

It is also a product we have subjected to criticism and which we are happy for all parties interested in 
this topic to test, especially those who, like us, actively work to transform the schools’ outlook, attempting 
to exploit their potential as agents of change [14]. It is undeniable that digital technologies have this 
potential when used in a well thought-out, grounded and discerning way. 

This is our intention in supplying a template for questioning and formalising didactic activities with 
technologies that educators, teachers and other education and training professionals can use to, in a 
supported and pondered manner, take full advantage of the pedagogical potential of the digital 
technologies, putting them at the service of learning and the rounded development of their students or 
trainees. 
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