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-  Planning and aiming at the moving target for the  
cities’s sake  

 
 
Every year conferences and scientific papers confirm our current way of living and continuous 
growth are unsustainable. But the solutions are searched only for single problems like the warming 
climate, erosion, extinctions or to the loss of the tropical forests. The writers of The limits to 
growth (1972, 2005) note that the complicated global system of economics, material and energy 
flows and the population growth must be taken into account, otherwice these well-meaning efforts 
will fail. The biggest problem for the next 70 years is not to avoid the environmental hazards, for 
the hazards are unavoidable, but to limit the hazards which will encounter the planet and man-kind 
and to prevent their sprawl. Albeit the awareness of environmental issues has risen and the tech-
nology has evolved, the humankind has exceeded the Earth’s capacity and the options are a col-
lapse or focused diminishing of materials and energy use. 
 
Half of the world’s population lives in cities and urbanisation is an ever-spreading global pheno-
menon. As a result of urbanisation and the growth of cities, problems related to infrastructure, pol-
lution, destruction of the natural environment and recources not to forget the social issues have 
come to a head. Waste management, emissions of pollutants into the soil and water as well as air 
emissions are examples of problems which require high-quality research, education and new ex-
perts. We need multidisciplinary expertise and understanding in order to find sustainable and 
people-friendly solutions to these problems. Cities offer an excellent opportunity to manage vari-
ous environmental problems, through, for instance, reduction of energy consumption and green-
house gases. The future of this planet lays in the problems and solutions at the urban areas. 
 
The challenge of multidisciplinary 
 
Multidisciplinary expertise in urban environments is in demand throughout the world. For in-
stance, to solve the waste management problems of cities in Europe and in the Third World coun-
tries like China, we need high-quality research, education and new experts. We need expertise and 
understanding that is genuinely multidisciplinary. 
 
Studies (i.e. by Tapio et al. 2007) show new ideas and innovations are created in the interfaces, 
between disciplines for instance, and the university students should be encouraged to unorthodox 
and multidisciplinary study combinations. The challenges emerge especially in internationaliza-
tion: the challenges of multiculturalism, cultural competence and social sustainability are all 
needed in order to create innovations and innovative education. 
 
In most of the disciplines there is the trendy mainstream, where the most of the researchers and 
research funders act. The pioneers of the mainstream put the discipline forward and the majority of 
the researchers behind them mostly just confirm the findings of the pioneers - which also is 
needed, but gives mainly foreseeable results. At the sides of the mainstream there are sideflows in 
which the findings may take the knowledge into new directions. These innovations are most of the 
times created in the interfaces of the disciplines. That is the very reason why many strategies point 
how important the multi- and interdisciplinary research is, especially when the research question 
and the context are complex. This is the case in many times for example in environmental 
sciences, social sciences and in medicine. (Raivio 2007) 
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Multidisciplinary research and teaching is needed also at the methodology side as Lindroos (2007) 
points out: when combining methods from two different disciplines it is possible to get new views 
and new even surprising results. Also with different methods and points of view it is possible to 
find new phenomenons in one’s own field, and it is possible to test one’s own discipline with tools 
from the other discipline. The conflicts between disciplines are unavoidable but the more distant 
the other discipline is, the more extraordinary results can be achieved so the risk is worth taking. 
Conflicts are caused for example from the fact that the data collected is often compatible only to 
one discipline. That is why the multidisciplinary needs should be taken into account already at the 
planning phase of data collection.  
 
 
The complexity of urban environment 
 
The problems facing the urban environment are wide and varied. As figure 1 shows, many kinds of 
multidisciplinary problems will link essentially to the complexity of an urban environment. 
 

 
Fig. 1. Schematic view from the complexity of  urban environment. (Source: free Internet gallery) 
 
For convenience of exposition we discuss them under three headings like: 

(i) Urban pollution: air, water, noise, soil, waste 
(ii)  The built-up environment: streets, buildings, open spaces, roads, recreational areas 
(iii)  Nature: greenery and “wildlife” in the city 

 
Based on the historical background, in urban planning in EU and in focusing on the urban problem 
areas, it is important not to lose sight of the fact that the “urban system” is a complex and interre-
lated whole system. The extent of these interrelationships demonstrates the potential danger of  the 
sc ad hoc decision making: the solution to one problem is often the cause of another.  
 
Life cycle-based sustainability assessment concepts are needed in urban planning. Life cycle as-
sessment (LCA), with its focus on the environmental consequences of global value chains offers 
the framework to deliver meaningful information on environmental metrics of housing, foodstuffs, 
transportation, manufactured goods, delivered services and of consumers’ behavior. At the same 
time we should keep in mind for other relevant areas of environmental concern in order to avoid 
problem shifting across environmental problems and life cycle stages (ISO 14040 2006). 
 
There is a growing interest within the business to consumer, business to government and business 
to business markets in purchasing products and services with smaller environmental footprints. 
Environmental product labelling schemes and standards to certify products which meet certain en-
vironmental attributes are developing rapidly. (Fava et al. 2008) The existence of various envi-
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ronmental product standards and labelling systems is creating confusion among decision makers, 
researchers and students. 
 
Human activities are causing many kinds of environmental impacts like climate change,  ozone 
depletion, eutrophication, acidification, toxic substances, wastes , noise and vibration. The global 
climate is currently changing faster than at any time over the last 10,000 years. Average global 
temperatures have risen by 0,74 degrees centigrade (ºC) over the last 100 years (Finland’s envi-
ronmental administration 2009).�Global warming will cause sea level to rise and alter local climate 
conditions, affecting forests, crop yields, and water supplies. It may also affect human health, ani-
mals, and many types of ecosystems. Freshwater is one of the planet’s most valuable resources 
being an essential life-sustaining element which cannot be substituted. (Koehler (2008).  We are 
witnessing a steadily worsening situation of rapidly decreasing freshwater resource availability 
which threatens 1.1 billion people around the globe lacking sufficient access to safe drinking water 
(UN 2006). 
 
Effective management of our urban environment requires an EU strategy based overview of the 
urban systems with the intergrated decision making in the key areas and in open questions. How-
ever, only few cities possess a systematic administrative structure that could ensure such an inter-
gration which is quite suitable and critical one, e.g. for between the land use and the transportation 
planning. The interrelation between the city and its hinterland requires also the broad context poli-
cies, based on which, the regions are planned as a whole regional area. This planning concerns also 
the many policies, issues and environmental quality objectives which are very important matters 
like the effects of the urban air pollutants on the people´ s well-being even in modern cities (Com-
ission of the European Communities 1990). 
 
Urban Environmental Technology and Urban Ecology 
 
University of Helsinki and Helsinki University of Technology are vigorously planning together a 
two Master’s Degree Programmes multidisciplinary way and with high level steering group, men-
tor professors, and with work of many university teachers and interest groups. The total student 
intake for two programmes shall be 35 every 2nd year. The programmes do not offer a joint or 
double degree, but a M.Sc. in Environmental Technology or M.Sc in Ecological and Environmen-
tal Sciences. 
 
The target is ambitious for the new urban environmental experts will encounter new problems at 
their future career and their education must prepare them for the future challenges.   
 
The English-language training package is based on the consortium’s existing master’s degree edu-
cation. The curricula of the two programmes is in figure 2. 
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Fig. 2. The curricula of the two MSc programmes in multidisciplinary collaboration. (Picture by 
Kirsi Vakkilainen, Marja Mesimäki & Eira Rosberg) 
 
Environmental technology for urban environments originates from 1990; See EU Green Paper 
from year 1990, being thus rather young and evolving discipline which has multidisciplinary ap-
proach by its nature. Environmental technology is taught in Helsinki University of Technology 
Lahti Center and it’s Master’s Degree Programme in Environmental Technology has operated 
since 2006. TKK Lahti Center is an innovative expert organization, which carries out university-
level research, education, and development. Personnel was 61 people in 2008 and in short term 
teaching or specialist assignments worked 56 people. Three professors of the Department of Civil 
and Environmental Engineering were located in Lahti, and in addition Lahti Center has an innova-
tive mentor professor system. (TKK Lahti Center 2009) 
 
Urban ecology is also rather new part of environmental ecology discipline and it is taught in Uni-
versity of Helsinki, Department of Ecological and Environmental Sciences in Lahti.  The main aim 
is to understand and mitigate environmental issues due to urbanisation, such as human-induced 
impacts on the urban fauna and flora, and changes to hydrology and biogeochemistry of soil, terre-
strial and aquatic ecosystems as well as their socioeconomic, political and technical perspectives 
and feedbacks. There are about 55 people working at the department, 4 of them professors. (Uni-
versity of Helsinki Department of Ecological and Environmental Sciences 2009) 
 
The pedagogical challenge 
 
In the university education planning the wanted competences must be defined, but in the rapidly 
changing world this might feel as shooting at a moving target. For environmental technology, the 
target evidently must be wider than the current problems in urban environmental technology. An 
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expert in urban environmental technology must be able to solve the challenges of the recycling 
society, and also understand a man can make a difference to materials and energy flows. The engi-
neers should have the knowledge and skills to innovate new technologies and decrease environ-
mental impacts. And one thing is known for sure, future urban environmental engineers and ecolo-
gists need to be able to work in multidisciplinary teams, together with economists, sociologists, 
planners, environmentalists, lawyers and chemists and to be sensitive to the environment in a ho-
listic way. It is important to find the best students which are also motivated for challenges of the 
developing and multidisciplinary subject.   
 
The learning outcomes are defined in the programme and course planning phase. The key words 
for the urban environmental engineers are complexity, comprehensiveness, recycling society, life 
cycle thinking “from cradle to grave”, traffic and housing and other urban energy use questions 
and urban land use. In the table 1 are verbs which help when defining the wanted learning 
outcomes. 
 
Table 1. Verbs for defining learning outcomes (Honkala et al 2009):  
 
Remembering may be defined as the ability to keep in mind or to recall things without  
necessarily understanding them.  
For instance, the following verbs may be used for evaluating the ability to remember:  
Organise, gather, define, describe, find, recognise, list, remember, name, present, cite,  
recall, repeat, demonstrate, tell  
Understanding  may be defined as the ability to interpret learnt information.  
For instance, the following verbs may be used for evaluating the level of understanding:  
Change, classify, defend, separate, discuss, assess, explain, generalise, locate,  
predict, report, paraphrase, select, solve, translate  
Application  may be defined as the ability to use the learnt material in new contexts or  
as the ability to solve problems with the help of ideas and concepts.  
For instance, the following verbs may be used for evaluating the ability to apply knowledge:  
Apply, count, change, select, complement, build, develop, put into practice, produce,  
proportion, use 
Analysing  may be defined as the ability to break information up into components and to  
look for the relationships and ideas between them; an understanding of the organisational structure. 
For instance, the following verbs may be used for evaluating the ability to analyse:  
Analyse, organise, break up into parts, count, categorise, classify, compare, combine,  
juxtapose, criticize, try out, question, test  
Assessment  may be defined as the ability to assess the relevance of a learnt skill or  
piece of information in a certain context or for a certain purpose.  
For instance, the following verbs may be used for evaluating the ability to assess:  
Categorise, gather, combine, generalise, deduce, do, shape, plan, prepare, propose,  
reorganise, revise, rewrite, sum up 
Creativity  may be defined as the ability to assess and to put a value on materials in terms  
of their relevance for a particular purpose and as the ability to produce something new.  
For instance, the following verbs may be used for evaluating the ability to create:  
Draw a conclusion, criticise, interpret, justify, measure, predict, recommend, distinguish between,  
convince 

 
The learning outcomes of the Master’s Degree Programmes in Urban Environmental Sciences and 
Technology must be above basic remembering and understanding level. And not only because the 
courses are acceptable to doctoral degree too.  
 
Another challenge is motivating the students. When the learning outcomes and the desirable re-
sults of the education are made visible, it also motivates the students to take responsibily over their 
own learning process.  
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The learning process and the psychological understanding of the learning is essential if one likes to 
educate experts which can enforce their knowledge in new situations. Secondly, the pedagogical 
understanding is essential when creating a good physical and e-learning environments. Thirdly in 
international education the orientation is very important phase in ensuring the pedagogigal aspects 
of learning. (Hämäläinen & Suurla 2000).  
 
Peer learning is emphasized during these closely intertwined master's degree programmes. Ad-
vanced group working methods and techniques are used during the courses. Multidisciplinary se-
minars are essential part of multidisciplinary education. Students are supported to meet also infor-
mally and couraged to meet regularly outside of class to study together, read and review course 
material, complete course assignments, comment on each other's written work, prepare for tests 
and exams, and help each other with difficulties that are encountered in class.  
 
Use of learning technologies is essential part of learning process especially in multidisciplinary 
education. The course platforms and the programme information board are in the e-learning envi-
ronment where students can find their study and other information independently from the place 
they physically are.  
 
The e-learning environment is also important sharing and documenting the questions, notions and 
pictures to other students. The e-learning environment can even work almost like in a concept of 
Social Software which stimulates students, produces meaningfull contents and improves accessi-
bility. The personnel of master's degree programmes participate and maintain the e-learning envi-
ronment continuously. 
 
Group dynamics and teacher’s testimonys are important too. If we want true learning and true 
change of thinking we need to brake a learner’s mindset and create a positive crack (Malinen 
2002). In planning of education, especially international and multidisciplinary education, the 
choice of teachers, mentors and instructors is very important to ensure the student’s expertice and 
the ability to adapt their expertice for the future cities.  
 
Problem based learning  
 
In modern environmental sciences and technology based Master´ s degree studies the students 
must have and there is an actual need for exercises which are bridging the university education to 
the work life in practice. For this purpose, there will be involved the negotiating problem based 
learning (PBL) and project based learning to engineering studies. PBL has been applied for over 
twenty years in different fields of education worldwide involved, e.g. in architecture, economics, 
engineering and mathematics ( Poikela, E.  & Poikela, S. 2005).  
 
PBL has often been understood only as a method of learning. What distinguishes PBL as a teching 
technique, as an educational strategy, or even as a philosophy are the changes in the whole learn-
ing environment that the approach requires. Defining PBL as an educational philosophy means 
holistically considering a number of elements: the organizational context; curriculum content and 
design; and the teaching and learning approach, including the method of assessment and evalua-
tion. The basic premise of PBL is that learning starts from dealing with problem solving that arise 
from professional practice, like from engineering practice and it is very important that students are 
oriented to solve the problems for their professional needs in student teams which is the main ob-
jective to improve competence, expertise  and a curriculum development of  students through the 
collective learning. There are four phases to construct PBL instructions. Simplified cyclic process 
of PBL is in figure 3 (Poikela & Poikela 2005). 
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Fig. 3. The cyclic process  phases of  a PBL tool ( Poikela & Poikela 2005). 
 
PBL  is a teaching strategy that shifts the classroom focus from teaching to learning. It´ s  
obvious that the strategy PBL course design is needed for master´ s studies in urban environmental 
problems and engineering.  
 
There are certain central principles of PBL which must then be taken into account. These are set-
ting the appropriate open-ended problems for student study groups and having the subject matter 
concerned brainstorming with the team solving the problem. The problem solving itself provides 
the basis and framework for the learning method in this process (Tien et al 2005). 
 
The essential characteristics of a PBL curriculum are for example: 

(i) The curriculum is organized around problems that are relevant to desired learning out-
comes, rather than being organized according to topic or academic discipline 

(ii)  The creation of conditions  that promote small-group work, self-directed learning, in-
dependent study, contextual  knowledge, critical thinking, life-long learning and self-
evaluation 

(iii)  The construction of a student-centered learning environment 
 
Students are then allowed to recognize and find knowledge for themselves when approaching the 
problem and building a bridge between theory and reality. Shared knowledge construction is an 
essential element for producing scientific and multi-professional competence. In PBL cycles (fig. 
3), individual learning, knowledge acquisition, joint learning and knowledge sharing and construc-
tion in tutorials are processes which together have a profound impact on the development of pro-
fessional competence.   
 
The field of urban environmental engineering is full of multidisciplinary problems, e.g. concerning 
the planning of  infrastructure, energy systems, air quality, health issues and common well-being.  
Through PBL practice it is expected that the students will have more organized and modern curri-
culum for the real work life achieved in practice. This means that lessons and exercises in universi-
ty are no longer the so called courses of learning, but resources with goals and organized teaching 
methods for learning (Poikela & Poikela 2005).  
 
Conclusions 
 
The challenges in global urban environmental questions are so various and wide, the finding of the 
best learning outcomes for future urban experts is challenging. It is very important to ensure the 
student’s expertice and the ability to adapt their expertice for the future cities. 
 
The goal is to educate better engineers and experts than we are. The multidisciplinary expertise 
differs from traditional engineering expertise. For education planning the challege is to avoid 
mishmash, “nice to know”, when students will know little of everything, but cannot develope, put 
into practise or find creative solutions to future’s unknown challenges they will face. The aim 
should be all students are encouraged to publish and learn an active role for sustainable develop-

Problem 

Self-study Checking 
results 

Group discussions  
  Learning goals 
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ment – no matter what their future career is, in the industry, as a researcher or in other tasks in the 
international, global society. 
 
The goal is to encourage students to develop multidisciplinary methodological solutions to de-
crease environmental impacts of human beings in cities. In this effort life cycle based sustainabili-
ty assessment concepts are needed, to promote life cycle knowledge and thinking within environ-
mental management of product’s life cycle and globalized value chains. To achieve this, various 
and modern learning methods are needed and it is important to find the best students which are 
also motivated for challenges of the developing and multidisciplinary subject.   
 
Through PBL practice it is expected that the students will have more organized and modern curri-
culum for the real work life achieved in practice. From student point of view this shared know-
ledge exchange and peer learning in groups, it helps to progress and achieve the professional com-
petence and skills in the future.  
 
The urban environment is a complex field and the problems facing the urban areas and population 
are wide and varied. Traditionally the solutions are searched only for single problems like the 
warming climate, erosion, extinctions or to the loss of the tropical forests. But if the complicated 
global system of economics, material and energy flows and the population growth are not taken 
into account, these well-meaning efforts will fail.  Issues like urban pollution, built-up environ-
ment and urban nature demand continuous strategical planning and quality requirements involved 
in an urban environmental areas. As this article has been shown, planning of and international 
master’s degree programmes and course design, this complexity is also a continuous challenge for 
learning and quality degree education. 
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