
ENVIRONMENTAL IMPACT ASSESSMENT: AN OPPORTUNITY TO 
LEARN BY DOING 

N. Rojo Azaceta, G. Gallastegui Ruiz de Gordoa, D. Encinas Malagón,  
Z. Gómez-de-Balugera López-de-Alda, N. Durana Jimeno 

Department of Chemical and Environmental Engineering, University of the Basque Country 
(UPV/EHU) (SPAIN) 

Abstract 
An experiential learning approach (hands-on experiences), in contrast to passive listening, enables 
students to acquire knowledge through their active involvement in problem solving and the subsequent 
analysis of and reflection on the possible solutions proposed. Three different subjects on 
Environmental Impact Assessment (EIA) taught at the Alava Campus of the University of the Basque 
Country (UPV/EHU) form a unique framework for promoting the direct involvement of students in their 
own learning process.  

Based on Collaborative Project-Based Learning (CPBL), the student body, divided in groups of 3 to 5 
people, must meet the challenge of developing and drafting the Environmental Impact Assessment 
Report (EIAR) of a self-selected project, applying an active and collaborative methodology, developed 
and coordinated by the subjects’ teachers.  

The methodology employed allows the bases for a systematic realization of an EIAR to be established 
and the global impact of a project to be determined in an objective and precise manner. In this case, 
the students carry out the quantitative assessment of the environmental impacts relating to all stages 
of their project (planning, construction and operation) by means of a computing tool developed for this 
purpose. Finally, the environmental viability of the proposed project in the selected location is 
determined after the evaluation of the abovementioned environmental impacts. 

The skills and competences acquired by graduates through the study of any of the three subjects 
referenced to above, applying the CPBL, enable them to take part in EIA processes throughout their 
professional career. 

Keywords: Collaborative Project-Based Learning, Environmental Impact Assessment Report, learning 
by doing. 

1 INTRODUCTION 
Since the convergence process to the European Higher Education Area began, the efforts of teachers 
have been focused on the transition from the traditional educational models, based on teaching, to the 
new ones, focused on learning. 

This methodological revolution entails a number of challenges for the teacher, such as the 
encouragement of autonomous learning and the evaluation of its results in terms of students' generic 
and specific skills, the strengthening of collaborative work between teachers and students, the 
enhancement of formative continuous assessment and the review of the final evaluation[1]. 

Teaching methodologies based on students’ learning can take many forms. These include Project 
Based Learning (PBL), a teaching method in which students gain knowledge and skills by working for 
an extended period of time to investigate and respond to an authentic, engaging and complex 
question, problem, or challenge. The student becomes the protagonist of the teaching-learning 
process while the teacher takes on the role of facilitator or coach[2]. PBL strategy can stimulate 
collaborative learning (CL), giving rise to Collaborative Project-Based Learning (CPBL), which is much 
more ambitious than working in teams (working as a team). CPBL is a teaching-methodology in which 
the teaching-learning process is accomplished by means of collaboratively developed projects. In this 
case, the project concept could refer either to the learning process the team might go through or to the 
outcome as a result of the learning process. 

Regarding the learning process, students are given open-ended projects and they have to design and 
implement an action-plan, as well as to solve the problems they might encounter. With regard to the 
outcome, student groups are requested to present a project as the end product[3].     
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The aim of this method is to assimilate the theoretical contents of the course through action (“learn by 
doing”). When this methodology is applied, students continuously interact and cooperate with each 
other; students naturally give, receive, and use feedback to improve their projects[4]. 

In accordance with the guidelines set down by Figarella [5], a CPBL was proposed in order to develop 
an Environmental Impact Assessment Report (EIAR) in Environmental Impact Assessment (EIA) 
courses taught at the University of the Basque Country (UPV/EHU). This decision was based on the 
following reasons: 

• These subjects are not only focused on the students, but also driven by the students. 

• The project is framed by an authentic and meaningful problem to be solved by learners.  

• Both areas, labour competences and the academic world, are interconnected. 

• Students reflect on learning the effectiveness of their inquiry and project activities, as well as the 
quality of their work (self-assessment). 

EIA is a statutory procedure that ensures that the environmental implications of a proposed project are 
taken into account before its approval and has become recognized as an important management tool 
for ensuring the optimal use of natural resources for sustainable development.  

The heart of an EIA is the environmental impact assessment report (EIAR). This report is a technical 
document by which the anticipated effects on the environment of a proposed project are measured. 
The EIAR includes an ecological analysis of the different options suggested for the project, as well as 
a justification for the environmentally friendly nature of the version chosen. The approval or 
authorisation of the project on the part of the authority is based on the information contained in this 
document.  

The aim of this work is to develop and apply a specific methodology (based on CPBL) to determine 
objectively and precisely the environmental global impact of a project, in such a way that learners gain 
the skills required to systematically develop an EIAR.  

2 METHODOLOGY FOR CONDUCTING AN ENVIRONMENTAL IMPACT 
ASSESSMENT REPORT 

2.1 Context 
Three different subjects on EIA are taught at the Alava Campus of the University of the Basque 
Country (UPV/EHU) in three bachelor degrees (Environmental Sciences, Geography and Territorial 
Management, Geomatics Engineering and Topography), and in both Spanish and Basque (Table 1). 

The three subjects are assigned to the same Department (Chemical and Environmental Engineering), 
which enables the establishment of a common working methodology (CPBL) in all cases. At the 
beginning of the course the subject is presented, and students can choose between a continuous 
evaluation (based on CPBL methodology) and the traditional system based on a final exam. In this 
official presentation, the tasks to be accomplished and the terms set in the continuous evaluation are 
clearly defined. 

Students who choose the continuous evaluation select a project (and its location) for which an EIAR 
will be developed throughout the course. Due to the specific features of the curriculum of the subject, 
the teacher acquires a principal role in the scheduling, definition and design of the learning activities, 
which will be used as guidance for the students. For this reason, 25% of the class-time is devoted to 
the exposition of the theoretical contents of the subject. Students should develop these topics and use 
them in the preparation and construction of the project. 
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Table 1.  Subjects selected in this study. 

Subject Bachelor 
degree Year ECTS Centre Language  

 (nº of students) 

Management Systems and 
Environmental Impact 

Assessment 

Environmental 
Sciences 3rd 9 Faculty of 

Pharmacy 
Basque (30 students) 

Spanish (15 students) 

Environmental Impact 
Assessment 

Geography and 
Territorial 

Management 
4th 6 Faculty  of Arts 

Basque (15 students) 

Spanish (15 students) 

Environmental 
Management and 

Assessment 

Geomatics 
Engineering & 
Topography 

3rd 6 
Faculty of 

Engineering 
Vitoria-Gasteiz 

Basque (5 students) 

Spanish (5 students) 

The achievement of the competences and the development of the educational attainment will be 
accomplished through the combination of the exposure to theoretical content, collaborative work and 
project-oriented learning. Thus, students will not only acquire specific competences, but they will also 
develop transversal competences in an appropriate and assessable way. 

Subject evaluation will be carried out according to Table 2. The project makes up 70% of the final 
mark for the subject, made up from two parts:  

a) the EIAR will account for 60% of the final mark; this report is the deliverable part of a project 
based on the CPBL methodology that students carry out in groups of 3 to 5 throughout the 
course. 

b) the evaluation of the functioning of the working group will account for 10% of the final grade; 
once the project is finished, each student assesses the functioning of the working group as well 
as the level of involvement of their team-mates. Additionally, they draw up a brief observation 
regarding the learning process and any possible improvements. 

Table 2.  Evaluation system: characteristics.  

Evaluation Percentage Type 

Multiple-choice test 20 % Individual 

Practical exercises to apply the knowledge acquired 10 % Collective 

Project (CPBL) 

EIA report 60 % Collective 

Collaborative work 10 % Individual 

2.2 Procedure 
There are no universally applicable procedures or “best methodologies” for conducting an adequate 
environmental impact assessment of a particular project in a specific location. Nevertheless, there are 
a wide variety of tools and methodologies that can be used and easily adapted to each particular case.  

The teaching team has selected several of the existing systems that are currently used for assessing 
environmental impact, and has developed a methodology which allows the bases for a systematic 
drawing up of an EIAR to be established and the global impact of a project to be determined in an 
objective and precise manner. While students are completing their EIAR, the subject is complemented 
by theoretical expositions and practical exercises. This arrangement enhances the autonomous 
management of the knowledge gained by students, making the most of the group members’ 
interrelation.    

The teaching team guides the students throughout several tasks that allow them to gain knowledge on 
the subject by applying the proposed methodology in a self-selected hypothetical project and location; 
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that is, to learn by doing. In order to help students in the accomplishment of the proposed tasks and in 
the acquisition of the knowledge, several documents (procedures and tools for impact assessment, 
examples, etc.) and web pages (regulations, environmental data, etc.) are supplied as support 
documentation. The results of the tasks will be gathered in a final report: the Environmental Impact 
Assessment Report of the proposed project in the selected location; the content of this report will 
follow the stipulations detailed in the Law 21/2013 [6].  

The nine tasks and the deliverables are summarized in Table 3 and described in detail below. 

Table 3.  Tasks, deliverables and deadlines. 

Task Deliverable  Deadline 

Task 1. Select the project and its location.  
Deliverable 1: Three sketches will be delivered, showing the location in each phase 
of the project:  

1. Sketch 1: location without the project. 
2. Sketch 2: location during project construction. 
3. Sketch 3: location with the project operating. 

Week 2 

Task 2. Identify and give details of the current legislation affecting the selected 
project*. - 

Task 3. List the activities of the project that may cause environmental impacts.  
Deliverable 2: List that comprises the actions involved in the project which could 
have environmental impacts. 

Week 6  

Task 4. List the environmental factors that may be affected by the actions of the 
project*. - 

Task 5. Weight the environmental factors. 
Deliverable 3: Questionnaire used for weighting the environmental factors that will 
be affected by the project. 

Week 8 

Task 6. Identify the environmental impacts based on a cause-effect interaction 
matrix.  

Deliverable 4: Excel book containing the environmental impact matrix.  
Week 10 

Task 7. Write an environmental inventory*. - 

Task 8. Evaluate (quantitatively) the environmental impact of the project*. - 

Task 9. Write the final EIA report*. 
Deliverable 5: Environmental impact study of the selected project in the selected 
location. 

Week 15 

*These tasks will be included in the final report, together with the deliverables. 

Task 1. Select the project and its location.  

Each group selects a project and the area where it would be placed. Several aspects such as the 
design of the project, the materials needed for its construction or the technology to be used will be 
defined in this first task.  

The project will be divided in, at least, three phases: Planning (phase 1), Construction (phase 2) and 
Operation (phase 3). In addition, an Abandonment phase could be taken into account (voluntarily). 
The situation (state) of the selected location during each of the aforementioned phases will be outlined 
in a sketch that will be delivered to the professor at the end of the second week of the course. 
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As an example, Fig. 1 shows the Deliverable 1 of groups working in the EIAR on a shopping centre 
located in Vitoria-Gasteiz (Álava, Spain). 

 
Figure 1. Example of the Deliverable 1: sketches showing the location in each phase of the project  

(phase 1: location without project, sketch 2: location during project construction, sketch 3:  
location with the project operating). 

Task 2. Identify and give details of the current legislation affecting the selected project. 

In this task each group identifies and gives details of any current legislation applicable to the chosen 
project in the selected location. The search includes directives and laws relating to environmental 
impact assessment and specific regulations that affect the project. 

A list of the applicable regulations will be included in the final EIA report. Obviously, the students must 
only include legislation which is currently in force; therefore, the inclusion of revoked laws will 
negatively affect the final mark of the project.  

Task 3. List the activities of the project that may cause environmental impacts. 

The next step is to list all the activities that may cause environmental impacts in the surrounding 
environment of the project, based on the design of the project and the characteristics of the location 
selected in Task 1. The actions must be relevant, independent, easy to recognize and quantifiable.  

Students should divide the list into three phases: the first will comprise actions related to project 
planning, the second to project construction and the third to project operation. In addition, they could 
include the action list of the abandonment phase. During the elaboration of the lists students are 
encouraged to search for and use check lists with specific information related to their project, in order 
to ensure that all the relevant actions involved in the project have been taken into account. 

The lists will be delivered at the end of week 6 for revision (deliverable 2). 

Task 4. List the environmental subfactors that may be affected by the actions of the project. 

According to the Environmental Evaluation System (EES) developed by the "Battelle Columbus 
Laboratories" (U.S.A.), environment can be divided into several levels. First, the environment is 
classified into four categories: ecology, physical and chemical factors, aesthetic factors and human 
and social interest (level 1). These four categories are divided into components (level 2) and these 
components subdivided into parameters (or environmental factors, level 3).  

In addition, several authors [7] [8] divide each environmental factor into one or more measurable 
environmental parameters, also called subfactors (level 4). The teaching team has modified the 
subfactor list compiled  by Gomez-Orea [8] and, as an example, the first 10 subfactors have been 
listed in Table 4. 

  

Sketch 1 Sketch 2 Sketch 3
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Table 4.  Extract of the environmental subfactor list supplied to the students.  

Level 1: Subsystem                   1. Physical subsystem 

Level 2: Environment                    1.1. Inert environment 

Level 3: Factor                                 1.1.1. Air 
Level 4: Subfactor 1.1.1.1. CO level 

1.1.1.2. NOx level 
1.1.1.3. SOx level 
1.1.1.4. Hydrocarbon level 
1.1.1.5. Daytime acoustic comfort 
1.1.1.6. Night-time acoustic comfort 
1.1.1.7. Marine spray 
1.1.1.8. Air quality 
1.1.1.9. Dust and particulate matter 
1.1.1.10. Odours 

In this Task, using the list supplied by the teaching team, each group has to select the subfactors of 
the surrounding environment that would be affected by their project. Each group will compose a single 
four-level list which will include only the subsystems, environments, factors and subfactors affected. 
The lists may vary in number and type of affected subfactors according to each project and subfactor. 

Task 5. Weight the environmental factors 

Each affected environmental subfactor (listed in Task 4) has a relative importance in the area 
surrounding the proposed project. Therefore, the first step before evaluating the environmental impact 
of the project (Task 7) is to distribute a total of 1000 Parameter Importance Units (RIU) among the 
affected factors; that is, to weight each subfactor. 

Each student group will prepare a questionnaire which should include questions regarding the 
importance of the subfactors affected in the selected location (Deliverable 3). A group of experts that 
are familiar with the site and its environmental surroundings will answer the questionnaire following 
which the students will analyse the data to weight the environmental subfactors accordingly. 

The deadline for questionnaire submission is the end of week 8. 

Task 6. Identify the environmental impacts based on a cause-effect interaction matrix 

The identification of the environmental impacts is a crucial step in EIA. Leopold et al. (1971) 
developed a procedure based on a general matrix to be used as a reference checklist of the actions 
and impacts related to those actions. This matrix includes the actions causing environmental impacts 
in one axis and the environmental conditions (subfactors) that might be affected on the other; each cell 
representing an interaction between a specific activity and an affected subfactor is crossed by a slash 
(/). The matrix was designed to be easily adaptable to different kind of projects [9].  

In this task, students will identify the environmental impacts that the selected project could generate in 
the proposed location, based on the Leopold matrix. To do so, the actions or activities of the project 
(activity list, Task 3) will be listed in columns, while the environmental subfactors affected by these 
activities (environmental subfactors list, Task 4) will be listed in rows; the interactions will be identified 
by a cross in the corresponding cell.  

The matrix will be delivered (Deliverable 4) by the end of week 10. 

Task 7. Write an environmental inventory 

The environmental inventory is a complete description of the physical-chemical, biological, 
socioeconomic and cultural environments as they exist in the area where a particular action is being 
considered, and it is the basis for evaluating the potential impacts (both beneficial and adverse). Some 
of the areas that can be included in each environment are summarized in Table 5.   
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Table 5.  Some of the areas that can be included in the environmental inventory. 

Environment Areas included 
Physical-chemical Geology and topography of the area; surface-water and 

groundwater resources; water, air and soil quality; climatology...  
Biological Flora and fauna of the area; endangered plant or animal 

species; overall ecosystem stability… 
Socioeconomic Historic and archaeological sites; aesthetic resources… 
Cultural Population trends; educational systems; infrastructure…  

Each group will write the environmental inventory of the selected area. The inventory will comprise: 

1 The definition of the geographic location of the area (maps, longitude and latitude, etc.); it is 
important to carefully consider the boundaries of the project.  

2 The description of the environmental factors to be affected by the project; information regarding 
their environmental quality in the current situation (“without the project”) will be gathered.  

3 The prediction of the assimilative capacity of the environment; the ability of the environment to 
absorb the proposed activity without significant adverse effects will be assessed. 

The data compiled in the inventory will be used to evaluate the environmental quality of each subfactor 
before the selected activity begins in the next Task. 

Task 8. Evaluate (quantitatively) the environmental impact of the project* 

The system developed by the "Battelle Columbus Laboratories" (U.S.A.) [10], also known as the 
Battelle method, is one of the most used methodologies to quantitatively evaluate the environmental 
impact of a project. Based on that system, which has been adapted for learning purposes, students 
assess the global weighted value of the global impact generated by the project in the selected location 
(V) in two consecutive steps: 

1. The value of the global weighted impact on a particular environmental subfactor (Vi) is 
determined as a function of the weighted importance (Ii) and the magnitude (Mi) of all the 
activities affecting one subfactor. The procedure is summarized in Fig. 2. 

2. The global weighted value (V) is calculated as the sum of all the global weighted values (Vi) 
calculated for all the subfactors affected by the project.  

 
Figure 2. Determination of the value of the global impact on a particular environmental subfactor. 
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The determination of both the Vi and V will be carried out using a computing tool developed by the 
teaching team and described in detail elsewhere [5]. 

Task 9. Write the final EIA report 

Data gathered throughout the previously described tasks is presented as an Environmental Impact 
Study report at the end of the course. The document will be corrected following the guidelines set on a 
rubric that is available for the students. 

3 FINAL REFLECTION AND CONCLUSIONS 
The methodology proposed herein (elaboration of 9 consecutive tasks) focuses on allowing students 
to acquire in a practical and gradual way the necessary knowledge to carry out an Environmental 
Impact Assessment Report. The acquisition of the knowledge and skills required to complete this kind 
of studies, as well as the methodology used in setting up the work, is certainly useful for the students 
taking into account that preparation of Environmental Impact Assessment Reports could provide a 
professional opportunity for the students of these degree courses. 

While conducting the EIAR, knowledge is acquired in an autonomous way, favouring the development 
of basic transversal skills (critical thinking, problem solving, conflict resolution and participatory 
cooperative leadership, etc.) and promoting the active involvement of the students in the academic 
management of the subject. 

We have observed from the experience of the last 20 years that more than 95% of the students elect 
the continuous evaluation system. The selection of the CPBL methodology ensures that virtually all 
the students follow the course (almost nobody has dropped out the subject during this time period). 

While carrying out the CPBL, students may feel confused by the required tasks; students are aware of 
all the information they need to solve the problem but they are still unsure as to how this should be 
done, and thus, the necessity to acquire the relevant data leaves them feeling uneasy. In short, 
students are not used to facing this kind of challenge. However, after finishing the work, students 
recognize that they have learned and interiorized the methodology proposed for the completion of an 
EIS, especially due to the continuous support of teachers and the guidance material provided via the 
learning platform Moodle. This is illustrated by the positive results achieved in the satisfaction surveys 
by the teachers of these subjects, obtaining 4.2 points out of a maximum of 5 in all cases. 
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