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ABSTRACT
Most student evaluations in university STEM education are currently done at the end of

the semester and therefore are summative. We developed and tested a new student
evaluation method. This method can be done at regular intervals throughout the
semester. Moreover, itis formative, asitis possible forthe teacherto adjust the teaching
methods based on the survey and discuss the results with the students. It consists of a
simple survey with two questions. The first question is related to the learning outcomes.
The second question typically is related to student preparation or involvement in the
course. The survey has been conducted at natural science courses of the University of
Bergen. Results on the use of the survey for three courses are presented. The consensus
among both students and teaching staff is that this method is a valuable tool to improve

teaching. The development and implementation of the project is a student initiative.
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Introduction and background

The quality of university STEM (Science, Technology, Engineering and Mathematics)
education has been a topic of research and policy discussion for many years (e.g. Fox
and Hackerman (2003), Singer et al. (2012), Kober (2014), Melding for Stortinget (2017)).
It is seen as central to student success. Moreover, as a result of globalization of higher
education, university management has become increasingly concerned with student
satisfaction (Thanassoulis et al., 2017).

The discussion about student evaluation of teaching (SET) is not new. Its history can
be traced back to the 1920s and from the 1970s onwards there has been a steady
increase in SET research (Benton & Cashin, 2014). This increased interest is likely due to
the ever-changing nature of higher education, prompting institutions to seek effective
methods of collecting feedback on teaching practices, with student evaluations of
teaching (SETs) emerging as one of the most common and influential practices (Chen &
Hoshower, 2010; Spooren et al., 2013).

Although SETs were originally indented for formative purposes (Spooren et al., 2013),
they have nowadays primarily taken the form of summative end-of-semester surveys.
These surveys allow students to rate various aspects of teaching, ranging from clarity of
communication and course organization to perceived fairness of grading and overall
level of engagement (Feldman, 1976; Marsh, 1987). While summative SETs can provide
afinal snapshot of students’ overall experience or satisfactionin a course, they have also
faced intense scrutiny and criticism. A significant body of research has been conducted
investigating the validity of SETs (for review see Spooren et al., 2013; Quansah et al.,
2024). Among other things, they have been used in administrative decisions regarding
tenure, promotion, or overall faculty performance (Boring et al., 2016; Chen & Hoshower,
2003). Consequently, teaching staff often experience anxiety and tension related to
summative evaluation (Yao & Grady, 2006). Additional criticism emphasizes thatinsights
from such evaluation arrive too late to benefit the current students (Chen & Hoshower,
2003), making them an ineffective method for improving pedagogical practices.

In contrast, formative evaluations of teaching enable students to provide feedback
duringthe course. This makes it possible for teachers to make course improvements that
benefit both current and future students (Peterson, 2016). However, despite the growing
recognition of the importance of formative feedback for student learning (e.g. low-stakes
quizzes or draft assignments), formative student evaluation of teaching remains much
less common and has not achieved nearly the same level of institutional visibility as its
summative counterpart (Gravestock & Gregor-Greenleaf, 2008). A related issue is that
hardly any research on formative evaluation of a course by student has been conducted
even though such evaluations potentially are very useful when used for improvement of
teaching, course content, and format (Chen & Hoshower, 2010). Some even argue that
formative use of evaluation should be the ultimate purpose, especially when teaching
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staff have not yet received enough (or any) pedagogical training, for example at the
beginning of their careers (Yao & Grady, 2006).

In this paper, we investigate the usefulness of continuous formative evaluation of
teaching and teachers’ experiences with using it. We do this by focusing on the following
research questions:

1. What were the results of the student evaluations throughout the duration of the
course?

2. How did teaching staff experience the use of this form of formative student
evaluation in their course?

In the next section the formative student evaluation method is described. After this the
practical implementation and results of the use of this method are presented.

Description of the formative evaluation method

The survey used in the formative student evaluation method is very short. We call this
the ‘airport model’ as a similar survey is often used after one has gone through security
at airports. This model has also been implemented in various companies over the past
few years, especially retail stores. The smiley emojis are easy to spot and only require a
few seconds to select. Therefore, it provides a quick and intuitive way to gauge students’
learning outcomes, while keeping the effort minimal.

The different smiley emojis represent four distinct levels of satisfaction. The levels are
very high, high, low and very low (or, depending on the wording of the question: very
good, good, adequate and not adequate). The use of the four options is deliberate as it
eliminates the neutral middle ground and so encourages students to take a clear stance.

An important goal of this format is to provide quick and efficient feedback. However,
students can elaborate on their answers as they also have the option to leave written
comments. In the implementation that we use the form consists of two main questions:

1. “How was your learning outcome from these classes/this class?”
2. “How well have you prepared for the class?”.

Since some courses require little to no student preparation, the second question can
be modified if so desired. In some classes, where active participation is essential, it has
been changed to “How well have you worked during the class/these classes?”
Generally, the second question is meant to give the students an opportunity to reflect on
their own part in learning. This is done because the learning outcomes depend not only
on the teaching but also on the student’s own participation, engagement and
preparation.

Once the responses are submitted, a python script automatically generates a
summary form with a pie chart and listed comments underneath. The continuous
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feedback is implemented through a QR-code. At the end of the class, the lecturer
displays the QR-code on a screen. The students can then scan the code and complete
the form just before leaving the class, as it does not take much time to fillout. To prevent
evaluation fatigue among students, the process is designed to be efficient and effective.
As an alternative, the lecturer can upload the QR-code to an accessible platform.
However, experience has shown that students tend to forget to complete the form later.
It should hereby be emphasized that these surveys, as they are formative, are meant to
be done regularly (for example every week or every class).

This continuous feedback system is not intended as an evaluation of the lecturer.
Moreover, to ensure constructive feedback, a course representative (a student takingthe
class) reviews the responses and filters out inappropriate remarks. For example,
comments like “The lecturer has an annoying voice” are irrelevant and unhelpful,
whereas “The lecturer speaks too fast” is valuable as it affects learning outcomes.

The feedback system aims to provide lecturers with valuable insight into their
students’ learning. For example, concepts that may seem obvious to an experienced
academic might be challenging for students to grasp and apply. The form allows the
students to express their learning progress and difficulties and gives the lecturer the
opportunity to adjust the level of teaching, if necessary. The form is positive for both
parties, as it holds the students responsible for their own learning and helps the lecturer
to track the students’ development. If so desired, the teacher can implement changes in
the teaching and/or discuss the survey results with the students, thus closing the
feedback.

The survey is designed to be low effort for all the parties involved, and to not be time-
consuming. The course representative simply scans the responses for inappropriate
comments, before sending them to the lecturer to read through the responses. The most
time-consuming aspect may be to adjust the course based on the students’ input.
However, if many of the students struggle with a certain concept, then the lecturer can
proactively address this in class, ultimately improving learning outcomes.

Practical Implementation and Results

Currently, the survey project has been implemented in 23 courses at the department
of Geosciences of the University of Bergen (Norway). The courses range from large
introductory bachelor level courses, with over 100 students, to smaller master level
courses with fewer than twenty students. Despite the differences in course size and
level, the format and questions used are the same.

The results presented here are preliminary. They focus on the students’ learning
outcome throughout the semester and the lecturers’ experiences with the
implementation of the survey. We present here the results for three courses, which were
given in the same semester to the same student group of 54 students. To quantify the
student experienced learning outcome we have created a point system, assigning the
numbers 1-4 to the emojis, where 1 is “Very low” and 4 is “Very high”. By summing the
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points and dividing by the answering rate, one gets an average score and thus a general
overview of the experienced learning outcome.

The results are summarized intable 1. This table shows that the survey was conducted
respectively five, four and eight times in courses 1, 2 and 3. The learning outcomes as
experienced by the students varied between 2.6 and 3.7, suggesting that the students
were reasonably happy about the learning outcomes. Overall, the highest learning
outcomes were for Course 2. This course is based on traditional lectures, whereas the
other two courses used active learning. Because of holidays, fieldwork and change of
lecturers, the surveys were not conducted every week.

:::Il;nng Course 1 Course 2 Course 3
1 - - 2.61
2 2.60 - 3.20
3 2.58 - 2.67
4 2.26 3.42 3.10
5 - 3.36 -
6 - 3.00 -
7 - 3.67 -
8 - - 2.95
9 - - -
10 - - 2.53
11 2.65 - 2.67
12 3.31 - 3.25

Table 1. Results of the use of the formative student evaluation. This table shows the
learning outcomes, as experienced by the students, for three courses. The courses were
given in the same semester to the same group of students. The results of this table are
discussed in the text.

The experience of the lecturers with the survey varied. Course 3 had reflection notes
after each module. Here there were discrepancies between the comments from the
survey and the reflection notes were noted. In particular, the comments from the survey
were more negative. Because of this the lecturer found the comments less useful and
focused more on the reflection notes. The lecturer in Course 1 did not think the format
suited the specific course. This course is based on active learning with modules, and the
lecturer considered it more useful with feedback after each module instead of weekly.
This lecturer also stated that the survey is a positive way to get feedback from all
students, as many students may be reluctant to contact the lecturers directly. The
lecturers of Course 2, which got the highest overall score, were positive about the project
and did not experience any challenges. The lecturers of all courses unanimously agreed
that the survey was easy to use and required little extra work. They all plan to continue
with the survey and want to implement it in other courses. The teachers also preferred
this formative student evaluation method over the more traditional summative
evaluation method held at the end of the semester.
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Discussion

In this study, we describe a survey that is used in formative student evaluation of
university courses. The survey is brief, easy to implement and use and is meant to
improve education. Results of the use of the survey in three different parallel courses
were presented. The students experienced learning outcomes were reasonably high. The
traditional lecture course had higher experienced learning outcomes than the active
learning courses. Thisis not uncommon in university education (Deslauriers et al., 2019).
Students’ expectations of a teacher-led structure (Wright, 2011) combined with their
comfort with traditional, teacher-centered learning (Bishop, Caston, & King, 2014) lead
to an initial resistance to active engagement in the learning process, even though this
preference does not necessarily contribute to their learning process (Weimer, 2002). The
teaching staff were positive about the use of the survey in their classes and preferred this
type of student evaluation above end of the semester evaluation, which confirms
findings by Yao & Grady (2006).

Conclusion

We present a new method for improving university STEM education using formative
student evaluations. This method is easy to implement, and the data can be analyzed
efficiently Moreover, the results can be discussed during the course with the students.
We present a summary of the survey results for three STEM courses. It is found that the
two active learning courses have slightly lower experienced learning outcomes than the
course based on traditional lectures. Teachers were positive about this formative
student evaluation method. These results thus suggest that this formative student
evaluation makes a positive contribution to improving learning in higher education.
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