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Abstract
Educating students on the sustainable development goals (SDGs) calls for teaching where students 
are at the centre of their own learning. Sustainability questions are ‘wicked problems’, where no sin-
gle, correct answer exists, but the answers depend on the values of those who answer, and require 
innovative pedagogy and active, action-oriented learning to allow the learners to think critically 
and engage in exploring sustainable futures. In line with the other SDGs, SDG 14 (Life Below Water) 
provides an excellent focus area for teaching and learning. The course, SDG 214, at the Department 
of Biological Sciences at the University of Bergen is a 10 ECTS credit interdisciplinary course where 
the students work in teams, and the portfolio assessment includes essays, presentations, a debate, a 
poster and a short paper, but no exam. The assessment is formative, and the students get feedback 
on their individual and group assignments and are allowed to resubmit. The course culminates 
in a poster session organised together with three other courses. In the two years the course has 
been running, 85% (2019) and 94% (2020) of the students have been satisfied with the course, even 
though they consider the required workload and expectations high. The student evaluations also 
suggest that the assignments function very well to develop students’ critical thinking skills, which is 
essential for education on sustainable development. 

Sustainability education
Educating students to respond to the sustainable development goals (SDGs) calls for teaching 
where students are at the centre of their own learning, through learning methods such as prob-
lem-based learning, role plays and simulations, group discussions, debates, and case studies (Byrne 
2000; Cotton and Winter 2010; Tilbury 2011; UNESCO 2018; Wiek et al. 2011). Sustainability ques-
tions are often ‘wicked problems’ (Rittel and Webber 1973), where no single, correct answer exists, 
but the answers depend on the values of those who are asked. Education that is centred on such 
questions requires innovative pedagogy and active, action-oriented learning allowing the learners 
to think critically and engage in exploring sustainable futures (UNESCO 2018; SDSN 2020).

Motivation for the University of Bergen course on Sustainable Development 
Goal 14: Life Below Water
The University of Bergen has a strong marine profile and was, in 2018, announced as both the of-
ficial United Nations Academic Impact (UNAI) Hub for SDG 14, and as the leader of the SDG 14 
Cluster for the International Association of Universities (IAU). However, as often happens, the estab-
lishment of a course on this topic at the University, identified as the SDG 214, course was strongly 
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based on a combination of knowledge and my personal motivation as the teacher of the course to 
teach on a subject of high relevance for students and society at large. 

Course design and development
GENERAL PRINCIPLES

Active learning
Active learning implies that students are learning by engaging in (cognitive) activity, and construct-
ing rather than receiving knowledge (Bransford, Brown and Cocking 2000; Chickering and Gamson 
1987; Johnson, Johnson and Smith 1998; Prince 2004), leading to a deep approach to learning (Bev-
an et al. 2014). Active learning methods have clear learning benefits (e.g., Freeman et al. 2014), and 
transforming students into active players in their learning is particularly well suited for education 
for sustainable development (UNESCO 2018; SDSN 2020). It was therefore clear from the outset that 
the SDG 214 course would be based on highly student-active learning methods. 

Constructive alignment
One of the benefits of designing a completely new course is the freedom it provides to pay atten-
tion to the really important issues, such as constructive alignment (Biggs 1996). Constructive align-
ment means that the intended learning outcomes, learning activities, assignments, and assessment 
need to be linked to each other. Starting from the end – “what do I want my students to learn?” – al-
lows for the intended learning outcomes to articulate the teacher’s intentions for the whole course 
(Biggs 1996; Boulton-Lewis 1995). In designing this course, I started by stating the intended learn-
ing outcomes (what do I want the students to learn?), then drew the alignment through learning 
activities (how is the students supposed to learn it?) to assessment (how am I going to assess how 
well the students have reached the intended learning outcome?). The intended learning outcomes 
and the associated assignments are listed in Table 1 and Table 2. 

Authentic assessment
Authenticity in assessment means that the assessment method allows for testing the intended 
learning (Kearney et al. 2013). For example, it would feel quite meaningless if, for getting a driver’s li-
cense, one would only write an essay or perform a multiple-choice test about driving a car, and not 
actually demonstrate that one can drive a car. Traditionally, assessment in higher education is often 
somewhat like this, with a written exam or a multiple-choice test at the end of the course, with 
potentially weak connections along the axis from learning outcomes via activities to assessment. 
When developing the SDG 214 course, I paid special attention to making sure that the assessment 
was as authentic as possible, for example by using assignments such as presentations, debates, 
peer-reviews, and reflective essays (see Table 1 and Table 2 for more details).

Formative feedback and assessment
Formative feedback provides information which intends to change the student’s behaviour or 
thinking with the goal of improved learning (Shute 2008), while formative assessment implies that 
assessment is seen as part of the learning process (Sadler 1989; Nicol and Macfarlane-Dick 2006), 
not just a measuring tool for students’ acquirement of intended learning goals (so called summa-
tive assessment, Taras 2005). Both methods are integral elements of the SDG 214 course. Feedback 
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is provided by both the teachers and teaching assistants as well as by peers (i.e., the fellow stu-
dents). Peer feedback has positive effects on both the students providing the feedback and the 
ones receiving it (e.g., Boud et al. 1999), and the ability to give critical but constructive peer feed-
back is a central transferable skill for almost any thinkable career choice. Formative feedback and 
assessment, particularly when done throughout the whole course and not only at the end, give the 
students a realistic view of the level of their knowledge and skills and provides them with a clear 
view of what they still need to work on. This is an element that the student evaluations have shown 
the students to appreciate highly.

Learning outcomes, activities, and assessment
The United Nations Educational, Scientific and Cultural Organization (UNESCO) has drafted general 
learning outcomes for SDG 14 (UNESCO 2017), but for the SDG 214 course an independent set of 
learning outcomes was designed (Table 1). Table 2 lists the assignments associated with the differ-
ent learning outcomes and shortly describes the learning activities associated with a given learning 
outcome. The course is graded as pass/fail, but all assignments have in the first years been graded 
with points, and Table 2 lists the maximum points for each assignment.

Table 1: Intended learning outcomes, and which assignments are assessing students’ achievement of 
them. The bold X shows the main assignment for a given learning outcome.

ASSIGNMENTS (SEE TABLE 2)

INTENDED LEARNING OUTCOMES 1 2 3 4 5 6

Kn
ow

le
dg

e

1. Explain physical and biological ocean processes that contribute to making the 
problems under SDG14 global x x

2. Explain the history and contents of the most important international agreements and 
conventions relevant for SDG14 X

3. Describe the roles of key governmental and intergovernmental arenas for decision-
making relevant for SDG14 x x

Sk
ill

s

4. Analyse and interrelate SDG14 targets considering other SDG targets X x x

5. Find, navigate, and make connections between scientific literature and the literature of 
reports, conventions, and policy documents x x x

6. Identify stakeholders and analyse their motives x X x

7. Evaluate existing research and suggest research needs related to SDG14 x X

G
en

er
al

 
co

m
pe

te
nc

es

8. Be able to compose and use scientifically grounded arguments for societally relevant 
debates x x x

9. Be able to provide peer feedback while balancing critical and constructive views x x x

10. Identify and separate between scientific knowledge, values, beliefs, and ideologies X x x x
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Table 2: Assignments, associated learning outcomes (see Table 1 for details; the number marked with bold 
is the main learning outcome for a given assignment), and the maximum points for each assignment.

ASSIGNMENT DESCRIPTION SPECIFICATIONS LEARNING OUTCOME(S) POINTS

1. Identify SDG14 trade-offs 
and conflicts (group discussion, 
individual essay)

Individual essay discussing the trade-offs and 
conflicts of SDG14 with the other SDGs (500-1000 
words). 

4, 7 12

2. Agreements, conventions, 
reports, research (group 
presentation)

Each group chooses one of the SDG14 targets and 
tracks it back in time and prepares a 10-minute 
presentation to be presented in class. 

2, 1, 3, 5, 9 12

3. Describe an NGO and its use 
of science (group discussions & 
presentation)

Each group chooses an NGO relevant for SDG14, and 
studies & discusses its use of science (web pages, 
publications, campaigns), and presents their findings 
to the class in 10-minute presentation. 

10, 5, 6, 8, 9 12

4. Analyse stakeholders (group 
discussions, individual essay)

Write a 500-1000 word individual essay describing 
the stakeholders and their motives in the film ‘Cod Is 
Dead’.

6, 4, 9, 10 12

5. Recreate a current debate 
(group debate)*

Preparation and participation in Oxford-type debate. 8, 3, 10

6a. Final poster (group work) Each group makes a poster on a theme relevant for 
SDG14. The team members will evaluate their own 
and each other’s contribution towards the teamwork. 

1, 4, 5, 6, 7, 8, 10 14

6b. Final paper (group work) Each group makes a 3-page paper on a theme 
relevant for SDG14 (to support the poster). The team 
members will evaluate their own and each other’s 
contribution towards the teamwork. 

1, 4, 5, 6, 7, 8, 10 14

P1. Peer-review of your fellow’s 
assignment on SDG14 trade-offs 
and conflicts

Write a peer review of your fellow student’s analysis 
directly on the word document. Use comments and 
track changes (ca 300-500 words in total).

9 3

P2. Peer-review of your fellow’s 
assignment on stakeholders

Write a peer review of your fellow student’s analysis 
of stakeholders directly on the word document. Use 
comments and track changes (ca 300-500 words in 
total).

9 3

a. Network map of SDG 
interactions (group discussion, 
individual map)

Make a network map of the interactions (positive and 
negative) of all the 17 SDGs.

4 2

b. Participate in SDG Bergen 
Conference & reflect upon your 
experience (individual reflection)

Write a 300-word reflection of the activity you 
participated on. 

2

c. Reflective short essay on 
changes in perception during 
the course (group discussion, 
individual essay)

First discussions in mixed groups on your perceptions 
on sustainability, SDG14, and your perceptions might 
have changed during this course. 300-500 words to 
be done “in class”.

All 2

* In 2020 the assignment 5 was changed to an ‘op-ed’ article on an agreed theme due to the COVID-19 pandemic moving the teaching online.
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Evaluation of team members’ effort
Several of the assignments (2, 3, 5, and 6) in this course are done as teamwork in groups. The stu-
dents are members of the same team throughout the semester, and these are set up to be as in-
terdisciplinary as possible. All team members evaluate their own and their team members’ efforts 
towards the group work, independently and anonymous to the other group members, and these 
evaluations influence the point sum each student receives for a given group assignment. The pur-
pose of this effort evaluation is to hinder “free-riding” in the group assignments (e.g., Khuzwayo 
2018). In case of large discrepancies in the perception of effort, the teacher discusses with the team 
members individually to clarify. The evaluations are usually surprisingly uniform, and the students 
within the group tend to agree on who did more work, or if the effort was equal. The goal is that 
the effort would be equally distributed among the team members, but occasionally some teams 
make it into a competition of who has the highest effort, which is not helpful as the scope of each 
assignment is limited. We have therefore paid special attention to teaching the students also how 
to work in groups and have found the resources available at University of British Columbia helpful12.

Student feedback and the course development based on it
Student feedback is an essential part of course development process, particularly when including 
relevant questions. It is therefore great that out of the number of students who finished the course, 
18 out of 18 students in 2019 and 30 out of 38 students in 2020 also filled the online feedback 
survey. The student feedback for the course has been, in general, positive: 85% and 93% of the stu-
dents in 2019 and 2020, respectively, have been “in general happy with the course” (Figure 1). One 
concrete example of how student feedback has been useful for the course is the development of 
rubrics for the assignments. In 2019, just under a half of the students felt that the expectations for 
the assignments were clear, and over one third of the students felt they were not clear (Figure 2). 
In 2020, rubrics were developed for each assignment and, probably largely due to this, 97% of the 
students felt that the expectations were clear (Figure 2).

0 % 25 % 50 % 75 % 100 %

20
19
20
20

0 % 25 % 50 % 75 % 100 %

20
19

20
20 Strongly agree

Agree
Neutral
Disagree
Strongly disagree

Figure 1: Statement: “I am in general happy 
with the course”.

Figure 2: Statement: “Clear expectations were presen-
ted for the assignments”. 
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Figure 3: Statement: “The course developed 
my skills within critical thinking”.

Figure 4: Statement: “The course developed my skills 
within cooperation”.

12 https://learningcommons.ubc.ca/student-toolkits/working-in-groups/group-process/

https://learningcommons.ubc.ca/student-toolkits/working-in-groups/group-process/
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The skills that most of the students feel were developed during the course are critical thinking (Fig-
ure 3), cooperation (Figure 4), and writing. In 2019, 95% of the students and in 2020, 90% of the 
students agreed that the course developed their skills in writing (figure not shown). The students 
also give free text feedback, and here are some selected examples highlighting what the students 
considered good with the course:

“Critical thinking was a big part of the course. This is something I haven’t worked 
with that much throughout my years at college and therefore found it interesting 
to challenge myself” – Anonymous student review. 

“The working in groups was very interesting as well since we come from different 
fields of study and understand a bit better how it is at a UN table” – Anonymous 
student review. 

“I really enjoyed this course, and it makes me grow in ways beyond the subject it-
self by all the different tasks and assignments we have” – Anonymous student 
review. 

“Learning methods, all engaging and really encourage critical thinking and great 
discussions in class” – Anonymous student review. 

“The thorough feedback is a very positive thing, that one learns a lot from” – Anon-
ymous student review. 

“Understanding the divergences the UN members meet and the science-pub-
lic-opinion relation was very enlightening as well” – Anonymous student review. 

Conclusions
The SDG 214 course has turned out to be a course that interests a wide range of students. The stu-
dents also experience improvement in the skills crucial for sustainable development, such as critical 
thinking and cooperation. The student feedback has been very helpful in developing this relatively 
new course. These positive experiences from the University of Bergen should encourage others to 
also set up courses centring around this, and other sustainable development goals.

The next challenge for this course is that we are currently limited by the capacity in our active learn-
ing rooms and the teaching staff - there are about twice as many students that want to take this 
course than there is capacity for, and we are therefore forced to start developing ways to upscale 
the active learning elements to a larger class size. For example, providing individual feedback as 
formative assessment is time-consuming, and we might need to consider new ways for providing 
feedback, by relying more on peer-feedback.
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Related material

In 2019 three short videos interviewing the students and teacher where made, available here: 
https://www.uib.no/en/sdgbergen/127497/connecting-student-active-learning-un-system. 

The student posters and short papers from the course are openly available here:  
https://clichex.w.uib.no/category/sdg214/ .
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