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BACKGROUND

• Mathematics is the first subject the engineering students encounter when they begin their 

university studies. The transition from high school mathematics to university mathematics 

represents a major challenge for many students, both in Sweden and internationally.

• The student groups are large and heterogeneous, while many students lack suitable 

study techniques.

• The university studies demand self-responsibility for the study situation.
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Context: 

* first-year engineering students taking the first math course in a large group

**long-time low scores in exams independent of the teacher and high-level of dropouts
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BACKGROUND

• Continuous assignments have become increasingly common thanks to an intensive

development of digital solutions in the form of computer aided assessment systems,

where students receive direct feedback. An identified risk with this type of assignments

is, however, that there is too much focus on procedural tasks as they are easier to

autocorrect.

• In addition, the feedback given is often limited to whether the answer is right or wrong,

sometimes with the correct answer added. In this way, students are not offered

feedback that can function formatively.

• In order for feedback to be effective, and thereby support students' learning, research

shows that it must also contain some form of additional information for the student.



GOAL AND METHOD

• The purpose of the project is to develop principles for the design of digital learning

environments in the form of exploratory activities with customized automatically generated

formative feedback.

• To make this possible, we combine a computer-aided assessment system (Möbius) with a

dynamic mathematics software (GeoGebra).

• This requires carefully thought out assignments and well-crafted feedback based on student 

response. Although there is a lot of research on both of these digital tools individually, there 

are still only few studies focusing on a combination of them.

• By using a design-based approach where the designed digital learning environment is 

evaluated and developed on repeated occasions, we develop general design principles.

• Empirical data is collected through surveys and analysis of student work where we examine how 

first-year engineering students use the different types of feedback.



• Three cohorts (2020, 2021 and 2022): 256 + 235 + 224 first-year engineering 

students taking the first course in Calculus

• As part of the course assignment: two computer-based compulsory small group activities 

(designed for combined use of a DMS environment and a CAA system)

• Each activity consists of a sequence of tasks (focusing on functional understanding), 

where the tasks:

• - require either a group response or an individual response

• - are mainly of three different non-traditional forms:

• Exploratory activities (describe/explain)

• 'Translation' tasks (from-graph-to-formula tasks)

• Example generating tasks

CONTEXT



ONGOING PROJECT: INQUIRY-BASED GROUP ACTIVITIES
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Example 1 (Exploratory activity, mathematical modeling) a 
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Example 2 (Representing a function) 
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Example 3 (Give your own examples)  
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What do the students themselves say? 

 

 

Surveys (questionnaire) are conducted, with the following response frequency 

• The autumn term of 2020: 32.8% (84 of 256) 

• The autumn term of 2021: 59.1% (139 of 235) 

• The autumn term of 2022: 71.9% (161 of 224) 
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How well do the following statements (about the group work) agree with your view? 
 

 

The collaboration within the group worked well. 

 
 

 

/Everyone in the group has participated actively in 

the discussions. 

 
 

 

It was instructive to take part in other people's 

thoughts. 
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How well do the following statements (about the group work) agree with your view? 
 

We also discussed the tasks that required individual 

response. 

 

I would have preferred to work on the tasks all by 

myself. 
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How well do the following statements (about the tasks) agree with your view? 
 

 

Examining mathematical relationships in GeoGebra and 

formulating conclusions gave increased understanding. 

 
 

 

The work of generating two examples of functions that 

fulfill given conditions gave increased understanding. 

 
 

 

The work of determining the function formula based on a 

given graph gave increased understanding. 
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How well does the following statement (about GeoGebra and Möbius) agree with your view? 
 

 

To what extent did you use GeoGebra (when 

possible) to check your response before entering it 

into Möbius? 
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Some summarizing statements: How well do the following statements agree with your view? 
 

The work with the tasks has given me a deeper 

understanding of the mathematics they deal with. 

 

The time I spent on the tasks was time well spent. 
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Some concluding remarks 

Extended opportunity to provide feedback (in different forms and at different times), e.g. 

• the direct/visual response while working with GeoGebra 

• possibility to check whether the result is correct (while working on the tasks), or  

as a solution manual afterwards (delayed feedback) 

• the activities are carried out in groups, the group's discussion is a form of feedback 

• during the oral examination at the end of the course, where the group's common answers are discussed 

 

There is always some more to keep exploring, specially 

• the adaptive functionalities of the CAA system,  

all to support engineering students' mathematical thinking 
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