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INTRODUCTION 

 
The MELIA Community of Practice aims at structuring a dialogue among the key stakeholders 

concerned and affected by water use and management, such as scientists, professionals, decision 

makers, policy makers, water providers, media professionals, educators and citizens. In this view, 
there is a need for horizontal and vertical integration and dialogue. These are the fundamental 

justifications behind MELIA CoP. The achievement of this dialogue and the dissemination and 
exploitations of the recommendations obtained will create real added value at the European and 

Mediterranean scale. 
 

The MELIA project has gathered valuable knowledge on Integrated Water Resources Management 

(IWRM) in the Mediterranean in the past few years. The partners wish to share this knowledge among 
themselves, but also with others who are working in the field of water management. For this reason, 

a Capacity Building Training Seminar (CBTS) on IWRM was organized. The seminar focused on 
strengthening the ability to assess integrated water management issues. Sharing and discussing views 

and experiences on IWRM provided the opportunity to directly address the challenges of sustainable 

development. Participants were encouraged to link their own experience to the seminar’s content so 
that the insights developed can be applied in concrete situations. 
 
The topic of capacity building and training found a dedicated position in the seminar program. The 

discussions during the seminar covered the different angles and approaches for capacity building and 
training. This document aims to reposition some of the central issues and provide both theoretical and 

practical support for those developing training activities. 
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DESIGN CAPACITY, DEVELOPING TRAINING AND EXPERIENTIAL LEARNING 

 

On of the aims of MELIA is to develop both skills and knowledge of trainers and learners. Both these 
groups need to enhance their abilities to learn new approaches and develop stimulating and relevant 
learning and training contexts. This can be compared to the need to be able to design learning 
experiences. The concept of ‘design capacity’ has been discussed in the context of agricultural 

engineering and rural development. The general idea behind the concept is relevant for other 

engineering disciplines too.  
 

Design capacity is defined as the ability – capacity – to design new technologies within a specific 
context by integrating specific scientific insights (Van de Ploeg 1991). In other words, it is the art to 

transform specific circumstances and problems with the help of scientific insights into new solutions. 
As both the context and the scientific issues relevant for a problem are variable, one can state that 

this design capacity can result in new technologies every time it is employed. Once a certain 

technology has been designed for a certain context, the same design capacity can be used in another 
context to design a fitting and therefore different technology.  

 
The trend in engineering has been rather the opposite: once a specific technology has been designed 

and manufactured/constructed, such a technology starts to speak its own ‘language’. It starts to figure 

as the latest and thus the best solution for all sorts of problems. The design capacity that is used is 
‘frozen’. In case a technology does not fit too well in other situations attempts are made to change 

the situation in such a way that the technology becomes applicable. One of the remedies appears to 
be to replace the blueprint approach for a systematic and generally applied concept of “redesigning”: 

existing technologies are sources of inspiration, not blueprints. Attention for redesigning can revitalize 
the attention for design capacities of designers and graduates.  

 

The standard pedagogical model applied in training and learning programs, particularly in water 
resources management and other engineering fields, resembles a building: first the foundation, 

consisting of basic sciences like mathematics, physics and chemistry. On this foundation applications 
of the basic sciences are built, culminating in some kind of final project as the roof. Although buildings 

appear to function quite satisfactory when built this way, the approach appears to be less successful 

in terms of learning processes and learning effectiveness (Ertsen et al 2005).  
 
Engineering training programs and projects struggle with the dilemma how to achieve integration 
between the different domains of skills, knowledge, application and engineering context. In reaction 

to the building approach, another pedagogical model has been developed, which starts from the basic 

task of an engineer: to solve problems. Based on this notion a number of educational methods have 
been developed. This paper will discuss the different educational approaches in detail. 

 
Experiential learning 
 
It is interesting to note that the cyclical process of design looks very similar to the experiential 

learning cycle as described by Kolb (1984). Kolb distinguishes two dimensions in which learning 

processes can vary between two poles: concrete-abstract and active-passive. On the basis of these 
dimensions he defines four possible learning moments in a cyclical learning model. According to Kolb, 

immediate concrete experience is the basis for observation and reflection. Observations are used for 
the construction of theories that give guidance for new active experimentation.  

 

All four dimensions are entries for learning, but Kolb prefers immediate concrete experience as the 
basis for observation and reflection. Observations are used for the construction of theories that guide 

for new active experimentation. Then the four entries become elements of a learning cycle, moments 
of certain learning activities in a cyclical learning process. Different people learn in different ways. 

However, the majority of people prefer to learn based on experience. These four moments of Kolb are 
relevant for designing training activities.  

 

It is usually fruitful to use a concrete problem is the starting point of the learning process. The learner 
– individual or group – experiences the problem. The next stage in the process is to try to understand 

the problem, to place the problem in its context. The mobilization of already available – theoretical – 
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knowledge is crucial at this stage. It is crucial too not to reduce the problem too fast, as this moment 

offers the opportunity to look at relevant contextual issues. In the stage of abstract conceptualization 

the designer has to link the concrete problem and abstract concepts. More knowledge is mobilized, 
discovered and evaluated. Preliminary solutions are formulated for the problem. These potential 
solutions can be tested by in the fourth stage, that of experimentation. This kind of experimentation, 
which can take place in engineering practices and educational settings results in new experiences. The 

learning designer is ready to begin with a new learning cycle. 
 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 
Redesign loop (Van de Ploeg 1991) 
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LEARNING STYLES 

 

Another aspect relevant for thinking about training and learning is on a slightly more concrete level, 
that of the practicing learner. What type of activities does the learner prefer? A so-called learning style 
is a coherent set of learning activities employed by learners, their mental learning model and their 
learning orientation, which is characteristic for them in a certain period (Vermunt and Van Rijswijk 

1988). Learning activities are activities like structuring, selecting, concentrating, planning, etcetera. A 

mental learning model is a coherent system of (mis)conceptions about learning processes: what 
learning is, which features are related to it and how learning processes should be constituted.  

 
The learning determines how learners interpret tasks, goals and situations of learning. Learning 

orientations refer to personal goals, intentions, motivations, expectations, attitudes, and concerns of 
learners in their learning situation. They influence learning because learners particularly use those 

activities, which would realize their goals. Four learning styles – or typical ways how people learn – 

are usually distinguished, which differ in the ways people process the training or study content – 
cognitively, regulatively or affectively – their mental learning models and their learning orientations.  

• People with a non-directed style have difficulties with learning in general, they cannot realize 
the learning efforts they want to achieve.  

• A reproduction oriented style aims at remembering the study content and reproducing it at 

the examination.  

• A meaning oriented style aims at obtaining insight in the study content, and people try to 

understand the reasoning of authors, teachers and fellow learners as much as possible.  

• Lastly, an application oriented style aims at using the study content, exploring the relations 

between study and applications in reality.  
 

The meaning and application oriented learning styles are obviously preferred. Learning styles are 
developed in a long-term process of interaction between teacher, learner and learning situation. They 

are not exclusive: people can have more or less characteristics of each of the prototypical styles. 
Furthermore, learning styles implicate a certain consistency over time, but people can change their 

style. This ability for change can be expressed as the maximum distance between their learning style 
and the demanded style, which they can still bridge. In case the distance becomes too large, and 
short-term adaptation does not give a positive result, people can become disoriented in their learning. 

 
Especially educational methods with a strong focus on transmitting information to learners – the 

pouring model, in which the trainer is assumed to fill the learner brains with knowledge – tend to 

stimulate reproduction-oriented learning styles. Especially when the didactic methods focus on 
listening and reproducing what was listened to, but the assumed outcomes of learning focus on 

applications and/or meaning, most learners become confused and non-directed. Meaning-oriented and 
application-oriented learning styles can only be developed through didactic scenarios focusing on 

learning as an activity of the learner – which is experiential learning. 
 

Different learning styles (Vermunt and Van Rijswijk 1988) 
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TEACHING AND TRAINING METHODS SUSTAINING INTEGRATED LEARNING 

 

Integrated learning as opposed to discipline oriented learning occurs when problems or assignments 
from practice are utilized to structure the learning process. Problems from engineering practice usually 
are multidisciplinary, involving the integration of knowledge and skills from different domains. Well 
known educational methods applying this principle are Problem-Based Learning (PBL) and 
Project Organized Learning (POL) (Boud and Feletti 1991; Ertsen 2002; De Graaff and Longmuss 1999; 

Van Woerden and Terlouw 1995). Characteristics of projects and PBL are summarized below.  
 

In many ways these methods are similar and the labels are used interchangeable, or in addition to 
each other. For instance, the educational method of the Aalborg University in Denmark is labeled 

problem-based project organized learning. Relevant differences between various formats of problem 
oriented learning depend on conditions like: 

 

• the type of problem 

• the available time per problem 

• the number of learners working on the assignment 

• the role of the teachers 

• the expected end results  

• the methods of assessment 

 
In Project Organized education learners are confronted with a real life assignment. They have to 

build or design something, or they have to do research. In the process of working on this task they 
apply their knowledge of relevant subjects. This implies learners have sufficient prior knowledge to be 

able to start analyzing the problem. Further in the process, they may engage in study activities to find 

missing information. The time needed to complete such an assignment may stretch over a period of 
several months. Learners can work on project assignments individually, like in architecture design. 

Often, they have to work as a team, which includes task division and specialization. Teachers 
monitoring the process provide additional information and feed back. Therefore, they must be experts 
in the field. The teachers usually are the ones who also assess the result of the project work. 
 

“Problems” in Problem-Based learning can be all sorts of phenomena from the empirical world. The 

assignment for the learners is to analyze the problem in a group. This process activates their prior 
knowledge and ends with the formulation of learning goals at the frontiers of the collective knowledge 

in the group. The teacher is instructed to focus on facilitating the group process and to refrain as 
much as possible from providing information about how to deal with the problem. Even tough, during 

a next session the results of study activities are reported back to the group and applied to the original 

problem, the objective is understanding and not solving the problem. Hence, the major difference 
between project organized learning and PBL is the focus on a concrete product instead of learning 

results.  
 

Project Organized Learning and Problem-Based Learning 
 

 Projects PBL 
Type of problem a real life task or question that 

needs to be answered 
a phenomenon that needs to be 

explained 
Available time per problem ranging from a few days to several 

months 
analysis of the problem and study 
to be completed within one week 

Number of learners single assignments, or small 
groups (4-8) 

small groups (6-12) 

Role of the trainers 
 

to provide expertise to act as process facilitator 

Expected end results a finished product, like a design, a 
plan or a report 

learning results 

Methods of assessment rating of the product and 
sometimes also of the process 

individual test of learning results 



Capacity building and training: theoretical background and some practical examples 6 

DEVELOPING TRAINING MODULES 

 

From these more theoretical discussions, a number of main starting points for developing training 
materials and sessions can be distilled: 

1. People learn from experience, being either concrete or more theoretical 
2. Learning is an activity, to be developed by the learner him- or herself.  

3. Training and capacity building should aim to develop a meaning or application oriented 

learning style 
4. Set learning experiences can be real-life, larger cases (projects) or real-world phenomena 

(problems) 
5. Training and capacity building can be group-based (projects) or individual (problems) 

6. Learning processes and training contexts can be designed 
 

Defining learning goals, testing and didactics 
These general principles need to be translated into training and capacity building events and material. 
Training needs to be designed. 

 
In a first step, learning goals need to be defined, answering two questions: 

1. What do learners know after the training? 

2. What can learners do with what they know? 
It is essential, though often forgotten, that both types of learning goals can (and should) be defined in 

terms of a learner being able to do something after a learning activity. After all, we either want our 
target group to be able to explain something (meaning-oriented) or to apply something. Thus, a 

typical learning goal formulation would be like: 
 

After the course, students are able to: 

• define projects in several phases of the project cycle (feasibility, identification, design and construction, 
evaluation, operational management) within their respective field of specialisation  

• explain how other than civil engineering disciplines can contribute to project activities abroad  
• distinguish different working environments for civil engineers abroad (management, design and 

construction, research, financing etcetera)  
• distinguish main organisations involved in development aid at national and international level in terms of 

their goals, financing policies and actions  

• recognise local working and living environments in socio-economic and technical terms 
(from course CT5560 Civil Engineering in Developing Countries of Delft University of Technology, see 
http://ocw.tudelft.nl/courses/watermanagement/civil-engineering-in-developing-countries/course-home/) 

 
The next step is to define how these learning goals will be monitored, or in other words how the 

trainer will test whether the (individual or team) learner(s) have indeed achieved the learning goals. 
Depending on the learning goals, these tests can be more or less elaborate. It is important to realize 

that the test should really test the goal. For example, if the learning goal is that learners will be able 

to apply certain software, applying the software should be (part of) the test. 
 

Finally, the didactic scenario needs to be developed to support the learning. Please note that learning 
in the end is an individual activity, with the learner studying for him- or herself. Obviously, group work 

is usually a very good didactic tool, but learning is a person-based phenomenon. All didactic support 

should therefore be focused on how to stimulate the learner to develop own activities. This usually 
asks for activating didactic scenarios. Furthermore, what will be tested should be taken into account. 
To take our software example again, a didactic scenario for the learning goal of application should 
include that learnes actually work with the software, instead of only having lectures. 

 
Example: a main finding of MELIA 
A main issue in the Mediterranean is water scarcity, with direct impacts on economic sectors that use 

and depend on water, such as agriculture, tourism, industry, energy and transport. The Mediterranean 
Basin is one of the regions in the world most vulnerable to climate changes, as well as one of the 

most impacted by human water demand. How can this main finding be used in training and capacity 
building? Different learning goals based on this main finding will be explored. The examples below are 

not exhaustive, but meant to give inspiration. 
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Some examples of different learning goals and didactic approaches 
 

Below, four learning goals are described – in simple terms – with their tests and didactic scenarios. 
Together, the four learning goals could be the basis for a basic training program of four modules. 
 
1: General 

• Learning goal: Learners will be able to explain in what ways water scarcity can affect the 

Mediterranean in the future. 
Please note: specification will be needed to further define “ways”, “affect” and “future”, especially the level 
of detail. Such specification would also be needed for the learning goals below, but is not repeated. 

• Test: essay and/or presentation 
• Didactic scenario: a lecture (series) with supporting material with additional tasks (resulting in 

the essay and/or presentation). 
 

2: Implications 
• Learning goal: Learners will be able to discuss the implications of water scarcity on specific 

sectors and/or countries in the Mediterranean in the future. 

• Test: again an essay and/or presentation would be suitable. These could be focusing on 
descriptions and discussions on water scarcity, but could also be focusing on reflection reports 
from discussions within the learner group. 

• Didactic scenario: a discussion (series) with supporting material and additional tasks (resulting in 

the essay and/or presentation). 

 
3: Values 

• Learning goal: Learners will be able to recognize the political implications of different claims by 

specific sectors and/or countries on the scarce water resources in the Mediterranean in the 
future. 

• Test: feedback on a roleplay, again an essay and/or presentation would be suitable.  
• Didactic scenario: a role play with supporting material and additional tasks (resulting in the essay 

and/or presentation). Example: see Annex). 

 
4. Modeling 

• Learning goal: Learners will be able to model the hydrological implications of different claims by 

specific sectors and/or countries on the scarce water resources in the Mediterranean in the 
future. 

• Test: Producing a model (thus calculation routines) and providing an explanation (again within 

an essay and/or presentation would be possible).  
• Didactic scenario: making the model should be central, with additional materials and lectures as 

optional. 
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CHECKLIST FOR TRAINING MODULES (De Graaf and Longmuss 1999) 

 
1. Module characteristics 

Size of the module in study effort-weeks  
Duration in weeks  

Number of learners per group  

 
2. Educational objectives 

What are the intended educational functions of the module? low  ↔  high 

a To raise motivation for learning 1 2 3 4 5 

b To learn new knowledge 1 2 3 4 5 
c To learn new skills 1 2 3 4 5 

d To learn to apply knowledge and skills 1 2 3 4 5 
e To learn to solve professional problems 1 2 3 4 5 
f To learn to collaborate with colleagues 1 2 3 4 5 

g To learn to communicate with other professionals 1 2 3 4 5 
h … 1 2 3 4 5 

 

3. Learning process 

Who is responsible for various activities? low  ↔  high 

a The teacher directs the learning activities 1 2 3 4 5 
b Learners work on individual assignments 1 2 3 4 5 

c Learners work together on group assignments 1 2 3 4 5 
d Learners select their own problem within a theme 1 2 3 4 5 

e Learners choose the members of the group 1 2 3 4 5 
f Learners decide on the individual contributions 1 2 3 4 5 

g … 1 2 3 4 5 

 
4. Type of assessment 

How are the outcomes evaluated true false 

Evaluation of the group product provides a mark for all participants �  �  

Learners are assessed individually for their contribution to the group work �  �  
Learning results are assessed individually, separate from the group product �  �  

 

CHECKLIST FOR CALCULATING TRAINING LOAD (Kallenberg et al 2009) 
 

1 Number of contact hours = 

2 Surrounding hours (= 50% of 1) = 

3 Personal study (check norm for pages per hour below) = 

4 Traineeship, excursion = 

5 Exam (preparation) = 

6 Exam (actual making of) = 

7 Surrounding hours (= 50% of 6) = 

8 First draft report or paper = 

9 Correction of first draft report or paper = 

10 General activities for report or paper = 

11 Discussions with other learners and trainers (=10% of total) = 

12 Logistic learning activities (time schedule, study guide) = 

 

Norm for pages of study material per study-hour 
 

Goals Very difficult 
(eg other 
language) 

Difficult (eg 
paper from 

journal) 

Average Relatively easy 
(case description, 

news article) 

Easy 
(novel) 

Light (global 

introduction) 
8 9 13 16 20 

Middle (knowing 
concepts) 

6 7 10 12 15 

Heavy (exam) 4 5 7 8 10 
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EXAMPLE ROLE PLAY: PROJECT DECISION MAKING 

 

Preparation:  
• Provide five to ten – real or made-up - project descriptions. Each of these projects makes a request 

to be funded to the Intergovernmental Agency of the Mediterranean (IAM) to deal with water 

scarcity issues.  
• Specify the budget of each project and the total available budget. Ensure the total budget is about 

1/3 of the total project budgets of the individual projects – to ensure something to negotiate!  

• Provide a map of locations – countries, regions, cities – of the projects. 

 
Setup:  
• Series of negotiations between stakeholders. The list below is just an example. 

• To secure enough transparency, international support and enable projects to be financed by 

international funds, the project decision making process is followed closely by regional 

representatives of the Food and Agricultural Organization, the World Bank, and the European 
Commission.  

• IAM makes the final decision, but needs to depend on international support! Assume for example 

that half of the total budget is available through IAM-funding; the other half is made available by 
the World Bank or the European Commission if a sound agreement is reached. 

 

Stakeholders: 
Intergovernmental Agency of the Mediterranean IAM 

Representatives of the main regions/countries/cities (depends on number of projects) REPS 

World Bank WB 

Food and Agricultural Organization FAO 

European Commission EC 

 

Roles can be played by small teams (up to four people), which prepare their ideas and strategies. In 
each round, one team member does the actual roleplay. The others observe and make notes. 

 
Typical time schedule: 
 

00.00 Introduction to the session 
00.15 Preparation of stakeholders 

00.45 Round 1 
 Meetings:   IAM meets with REPS  

WB meets FAO and EC 

01.10 Teams have internal meetings and can informally meet other stakeholders 
01.30 Round 2 

 Meeting:  IAM meets EC and WB 
Other teams observe 

02.00 Teams have internal meetings and can informally meet other stakeholders. Having a coffee 
break will stimulate informal meetings. 

02.20 Round 3 

 Meetings:   IAM meets with REPS  
WB meets FAO and EC 

02.40 Teams have internal meetings and can informally meet other stakeholders 
03.00 Round 4 

 Meeting:  IAM meets EC 

Other teams observe 
Decision needs to be made by IAM, EC indicates agreement (or not) 

03.20 Teams evaluate their performance 
03.35 Plenary evaluation  

04.00 End 
 

If needed, individual learners prepare essay and/or presentation to be discussed in a later session. 


