
 
 

 

 

 

 

 

  

 

 

The use of formative assessment in 

geoscience courses at UiT, UiB, and UNIS 

in 2021 
Lena Håkansson and Anders Schomacker 

Department of Geosciences, UiT The Arctic University of Norway 

 

 

 

 

 

 

 

“What and how students learn depends to a major extent on how 

they think they will be assessed.” Biggs & Tang, 2011, p. 191. 

 

 

 

  



 
 

 

 

 

 

 

 

Aim 

This report presents quantitative data on the use of formative assessment in geoscience courses taught in 

2021 at UiT, UiB, and UNIS. The data were collected to provide a baseline for monitoring the transition to 

increased use of formative assessment in courses which is one of the actions stated in the iEarth center plan 

(Bakke et al., 2020). Data on the use of formative assessment will be collected each year throughout the 

remaining iEarth center period (until 2025).  

The aim of this study is to present a short literature review on formative assessment, the results from the 

2021 survey, and recommendations for yearly data collection routines for the remaining center period. 

 

 

iEarth context 

The presented dataset was collected in the context of iEarth Focus Area 2 (FA2, A Learning Environment 

for Students). A key step for FA2 is to engage students as partners in the educational process. In the iEarth 

center plan it is stated that “to increase the extent to which students understand and engage with their own 

educational goals, we will encourage peer instruction and assessment and ensure that feedback to students 

from instructors more accurately targets the learning process. A key factor in transforming students’ 

approaches to learning is to shift emphasis from traditional final exams towards integrated, formative 

assessment” (Bakke et al., 2020).  

The aim to increase the use of formative assessment in geoscience courses in Norway is stated as a planned 

action point in the iEarth center plan. The aim is that formative assessment is used in >50% of the courses 

by the end of the center period (Action No 3, FA2; Appendix 1). Further, formative assessment is probably 

the most prominent cornerstone needed to establish the necessary trust needed to engage students as 

partners (Action no 1, FA 2; Appendix 1). 

  

 

Formative assessment: a brief review 

Formative assessment is a continuous evaluation process which serves the purpose to improve and form 

student learning in the following two ways: 1) by helping students get an understanding of what level of 

learning is required and how to get there and 2) by allowing teachers to use their evaluations to form and 

design the teaching to meet the learning needs of the students.  

- Summative assessment: assessment of learning 

Controlling what students have learned 

- Formative assessment: assessment for learning 

Assisting students in mentoring their own learning 

The concept of formative assessment had a break-through in the late 1990s, when the British assessment 

researchers Paul Black and Dylan William presented their research on assessment for learning (Black and 

William, 1998a, 1998b, 2002). They showed that assessment used formatively can serve as a powerful tool 



 
 

 

 

 

 

 

in the learning process of students. At that time the concept of formative assessment in pedagogical 

contexts was not new as such. In 1967, Michael Scriven introduced the terms formative and summative 

assessment to clarify how the evaluations of educational programs can be made based on different purposes 

(Scriven, 1967). In an article from 1969, Benjamin Bloom also used the term formative assessment but 

referred to the evaluation of individual students (Bloom, 1969). Both Scriven and Bloom believed that 

evaluations are formative only when the information collected is used to influence subsequent decisions 

regarding what is being evaluated. Any assessment that provides evidence that has the potential to improve 

instructional decision-making by teachers, students or their peers can therefore be formative. Taking this 

into account it is, however, important to understand what kinds of formative assessments are likely to be 

most effective. William (2010) suggests that to do so, it is necessary to go beyond the functional definition 

of formative assessment and instead focus on the underlying instructional processes. In the work of Leahy 

et al. (2005) and William (2007), attention is drawn to the following three instructional processes: 1) to 

establish where the learners are in their learning, 2) where they are going, and 3) what needs to be done to 

get them there. As presented in Table 1, they further suggested five practical classroom strategies for 

formative assessment by crossing the instructional process dimension with that of the agent in the 

instructional process (the teacher, the peer, the student). 

The five classroom strategies for formative assessment are: 

1) Clarifying, sharing and understanding learning goals and criteria for success. 

2) Engineering effective learning activities that elicit evidence of learning. 

3) Provide feedback that moves learners forward. 

4) Activating students as instructional resources for each other. 

5) Activating students as the owners of their own learning. 

 

 

Table 1: Five classroom strategies for formative assessment (marked 1-5) in which both the instructional process dimension 

(where the learner is going, where the learner is now, and how to get there) and three different agents in the instructional 

process (teacher, peer, student) are considered. Source: Leahy et al. (2005). 

 

Methods 

This report presents quantitative data on the use of formative assessment in geoscience courses  

taught during the spring and fall semesters of 2021. Data were collected by iEarth education chairs and the 

network coordinator through informal conversations with course responsible teaching staff at five out of six 

iEarth departments: 



 
 

 

 

 

 

 

- Department of Earth Science, University of Bergen (UiB_geo) 

- Geophysical Institute, University of Bergen (UiB_gfi) 

- Department of Geosciences, UiT The Arctic University of Norway (UiT) 

- Department of Arctic Geology, The University Centre in Svalbard (UNIS_AG) 

- Department of Arctic Geophysics, The University Centre in Svalbard (UNIS_AGF) 

 

 

Results 

The results from the 2021 data collection on formative assessment in geoscience courses (divided in 

bachelor and master level courses) are shown in Figure 1. The full dataset is presented in Appendix 2-6. 

The full dataset includes information about course code, course name, assessment form (same as listed in 

the course descriptions available online), use of formative assessment (yes, no, partly/no information) and 

comments where information about the type of formative assessment included in the individual courses is 

presented. 

 

Figure 1. Results from the 2021 survey on the use of formative assessment in geoscience courses, divided 

into bachelor and master level courses at each department. Blue bars represent the percentage of course 

using formative assessment, red bars show the percentage of courses with no formative assessment and 

grey bars represent courses listed as partly including formative assessment or with no information. 

 

UiT 

At UiT 13 bachelor courses and 23 master courses were surveyed (Appendix 2). In the BSc courses one 

includes formative assessment (7.7%), six are listed as partly including it while the remaining six courses 

do not include formative assessment. In the MSc courses one includes formative assessment (4.3%), five 

are listed as partly including it, and 17 courses do not include formative assessment. The two courses using 

formative assessment include feedback from the teacher. The courses listed as partly using formative 

assessment include feedback on exercises or examples where students failing the exam get feedback on 

their report before handing it in a second time. Further, courses including continuous examination are listed 

here too.  
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UiB geo 

A total of 36 BSc courses and 25 MSc courses were surveyed (Appendix 3). On the BSc level, six courses 

use formative assessment (16%), ten have no information, and a total of 20 do not include formative 

assessment. In the MSc courses two use formative assessment (8%), six have no information, and 17 

courses do not include formative assessment.  

In the six courses including formative assessment both feedback from teachers and student peer-review is 

used. Student peer-review and self-evaluation using rubrics is used in one BSc course. 

 

UiB gfi 

At the Geophysical institute at UiB 13 BSc courses and 20 MSc courses were surveyed (Appendix 4). On 

BSc level, seven courses use formative assessment (53.8 %), one has no information, and five do not 

include formative assessment. On MSc level, eight courses include formative assessment (40 %), seven 

have no information, and five do not include formative assessment. No details on the type of formative 

assessment are listed. 

 

UNIS AG 

A total of eight BSc courses and 5 MSc courses were taught in 2021. Ten courses were canceled due to the 

pandemic, all on MSc level. The full data set is presented in Appendix 5. 

Out of the eight BSc courses, six include formative assessment (87.5 %), while one course partly includes 

it, and another does not. Out of the five MSc courses, two include formative assessment (60 %), and three 

do not. A closer look into the courses that include formative assessment, reveals that for the bachelor 

courses formative assessment is equally divided between classroom and field teaching. However, on MSc 

level, formative assessment is only included in the field component of courses in the format of feedback 

from the teachers. 

 

UNIS AGF 

A total of five BSc courses and three MSc courses were taught in 2021, while three courses were cancelled 

due to the pandemic. The full dataset is presented in Appendix 6.  

For the BSc courses two include formative assessment (40 %), while one does not. For the remaining two 

courses, we do not have information, which is also the case for the three MSc courses. A closer look into 

the two BSc courses which include formative assessment, shows that both uses feedback from the teachers 

and student peer-review. 

 

 

Synthesis 

In 2021, >50% of the courses at bachelor-level at the Geophysical Institute at UiB and at bachelor and 

master-level at the department of Arctic Geology at UNIS were using formative assessment, thus already 

reaching the goal stated in the iEarth centre plan. However, for the remaining departments, the percentage 

of courses including formative assessment is considerably lower (Fig. 1).  



 
 

 

 

 

 

 

In the literature review chapter of this report, we define two broad purposes with formative assessment: 1) 

to help students get an understanding of what level of learning is required and how to get there and 2) to 

allow teachers to use their evaluations to form the teaching to meet the learning needs of the students. In 

the 2021 survey most of the reported activities fall into the former category and only two courses show 

evidence of that teachers use formative evaluations to guide the teaching (Appendix 3 and 5). 

In this report we use the framework of the five classroom strategies for formative assessment (Fig. 1; Leahy 

et al., 2005; William, 2007) to analyze reported activities in the 2021 survey (Appendix 2-6). We find 

evidence of all five strategies, even though some are more commonly used than others. Evidence for each 

strategy is presented below. 

 

“Clarifying, sharing and understanding learning goals and criteria for success.” 

Rubrics are used to communicate learning goals and criteria for success in one course (Appendix 3). 

 

“Provide feedback that moves learners forward.” 

This is the most common strategy that we find evidence for (Appendix 2-6). The teachers are most often 

the ones giving the feedback. However, in some courses there are examples where students are the agents 

in the instructional process through peer-review (Appendix 3, 5 and 6) and self-evaluation (Appendix 3 and 

5).   

 

“Engineering effective learning activities that elicit evidence of learning”.  

There is evidence for two courses using reflection to bring attention to the learning process of students. 

during multi-day fieldwork in the format of discussions in the evenings (Appendix 5).  

 

“Activating students as instructional resources for each other.” 

In the results from the 2021 survey, we find courses where students are activated as instructional resources 

for each other through peer-review on written projects, oral presentations and fieldwork results. Student 

peer-review is included in a total of seven courses at all departments (Appendix 3, 5 and 6). 

 

“Activating students as the owners of their own learning.” 

Examples of where students are activated as owners of their learning are found in courses using reflection 

(Appendix 5) and self-evaluation (Appendix 3 and 5) 

 

 

Recommendations for continued data collection 

In the 2021 survey we see that the level of detail when it comes to describing the use of formative 

assessment differs between departments. The data was collected without a formal interview guide or 

questionnaire which is a factor that might influence the level of detail when it comes to describing course 

activities related to formative assessment. An additional factor that might influence the level of detail is 

that the concept of formative assessment as such is still new to many teachers.  



 
 

 

 

 

 

 

In the light of these findings, we recommend: 

1) Workshops on formative assessment at all iEarth departments where attention is brought to 

common misunderstandings of the concept formative assessment and where practical experiences 

are shared.  

2) That data on the use of formative assessment will be collected locally by education chairs guided 

by a formalized questionnaire (Appendix 7) 

3) That the questionnaire is tested out and on a smaller group of teachers at one department and then 

an evaluated and revised version is used for data collection. 

 

Workshops 

To increase the awareness and understanding of formative assessment we recommend that teachers and 

students at all iEarth departments get the opportunity to join workshops focusing on sharing experiences 

and getting new ideas on the practical use of formative assessment. The workshops are important actions 

when it comes to bringing attention to the benefits of formative assessment when it comes to increasing the 

extent to which students understand and engage with their own learning.  

 

Data collection:  

For coming years, we recommend that the data collection remains being carried out locally by education 

chairs, but that it is guided by a questionnaire.  

The recommended questionnaire is presented I Appendix 7. Questions are based on a modified version of 

the classroom strategies for formative assessment (Leahy et al., 2005; William, 2007).  
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Appendix 1. Action points from the iEarth center plan 2020-2025 for the Focus Area 2 (FA2) “a learning 

environment for students”. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

Appendix 2: Collected data on the use of formative assessment at the department of Geosciences, UiT The 

Arctic University of Norway (UiT)  

 

 



 
 

 

 

 

 

 

 

   



 
 

 

 

 

 

 

  



 
 

 

 

 

 

 

Appendix 3: Collected data on the use of formative assessment at the department of Earth Science, 

University of Bergen (UiB_geo) 



 
 

 

 

 

 

 

 



 
 

 

 

 

 

 

 



 
 

 

 

 

 

 

Appendix 4: Collected data on the use of formative assessment at the Geophysical Institute, University of 

Bergen (UiB_gfi) 

 



 
 

 

 

 

 

 

 



 
 

 

 

 

 

 

Appendix 5: Collected data from the Department of Arctic Geology, The University Center in Svalbard  



 
 

 

 

 

 

 

 

 

  



 
 

 

 

 

 

 

 

Appendix 6: Collected data from the Department of Arctic Geophysics, The University Center in Svalbard   



 
 

 

 

 

 

 

 

Appendix 7: Recommended questionnaire for continued data collection. Questions are based on a modified 

version of the classroom strategies for formative assessment (Leahy et al., 2005; William, 2007).  

 

 

Does your course include activities that: 

 

1. Are clarifying, sharing and understanding learning goals and criteria for success? 

               Yes       No   

               If yes, describe the activities in your course:………………………….. 

 

 

2. Provide feedback that moves learners forward? 

               Yes       No   

If yes, describe the activities in your 

course:…………………………………………………………………….. 

 

3. Activate students as instructional resources for each other? 

 

 Yes       No   

If yes, describe the activities in your 

course:…………………………………………………………………….. 

 

 

4. Activate students as the owners of their own learning? 

 

Yes       No   

If yes, describe how you work with this in your course:…………………... 

 

 


