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Main principles:
• Autonomy   (Freedom of choise)
• Competence/Mastering
• Belonging (Affiliation)

It was important for us to:
• listen to the students (student influence)
• try different solutions to try to come up with the best possible one. We made all the time changes

based on feedbacks from the students.
• in the prossess conducted surveys to find out what solution the students liked best and why.



An important background for our study was the article:

Formative assessment and self‐regulated learning: a model and seven principles of good feedback practice
David J. Nicol & Debra Macfarlane‐Dick

We tried to adapt this principles to a best possible fit for our classes, with focus on formative learning.

Immediate feedback was of crucial importance for us.

We wanted 
• to use conceptual questions to increase understanding
• The students to feel on competence/mastering



Introduction
This study is part of a larger PHD-study, studying the use of digital aids in mathematics for Bachelor Students 
in Trondheim. 

Several of our colleges had been working with two Student Respons Systems developed at our institute, one 
giving single quizzes (called SRS) and another making several quizzes possible in the same answering 
process (called PeLe). 

In both systems we use multiple choice problems and the student can answer via mobile, pad or computer.

Our study started in august 2016, there have been two courses each year, both for 1. year students, 
Mathematics 1 (autumn semester) and Mathematics 2 (spring semester) and two classes with together 
around 180-190 students. 



The PHD-study is about the whole courses, but in this study we only focus on the exercise program.

When we started we wanted to implement for Bachelor Students the exercise program used at the 
preliminary courses given at our institute. 

Experiences, goals and contact with the students gave a process that led to several changes before 
we finally ended up with an exercise program that we ourselves feel good about.

Responses from the students by both students conversations and by response from a group of 3-4 
students sitting in a so called reference group, that are having three meetings with the teacher each 
semester, all indicates that the students also feel that this exercise program is good. 

The last year, 2018/2019, we have used this final program on our students. Thus the study presented 
here is only based on the last year.



Background

Together with working out mathematical problems in groups and having a weekly possibility to get help from a 

student assistant, as in the ordinary exercise program, we wanted to give them a deeper understanding of the 

mathematical concepts and context, and our goal was to achieve this by having exercises where they first of all are 

given immediate responses of their works and further are given the possibility to study related or similar problems 

in a class situation lead by the teacher. 

We then needed a system that can give the teacher an immediate response from the students answers, and we 

created follow-up questions to the different tasks in the exercises, that we could give to the students in the class. 

This question should be conceptual, and the students were encouraged to see the connections and try to see what 

really happens without doing any further calculus. 



Main aspects are student activity, cooperation and also learning by speaking/discussing mathematics.

Giving feedback to and accepting feedback from other students are important, so we wanted to 
challenge the students to this, by participating in the discussions. 

Explaining something for others are a very good way to learn and getting feedback from fellow 
students can give another and useful perspective. 

Our main focus have been on learning and the goal was to achieve enhanced learning by using 
conceptual questions and student activity. 



Summarized, we wanted our exercise program to 

• increase student activity

• learn the students to cooperate

• give students learning from discussions

• be interactive with immediate response

• emphasize learning



Setup for the exercises

We decided that 6 of 10 exercises should be of the new type. 
Since we are using the answering system called PeLe, we call them PeLe-exercises. 

The other 4 are what we call ordinary exercises. 

The students need some time to work with the exercises by themselves or in groups. The exercises are 
published on the Learning Management System (LMS) in the beginning of the semester, so the students 
can start working with them whenever they want to. 

They are also given the possibility to get help from a student assistant 2 hours each week. They are 
working in groups of 3-5 persons in these sections. 

The above is common for all the exercises.

The ordinary exercises are then answered groupwise with scanned documents sent to the LMS 
(Learning Management System). The student assistant then registrate them and give some simple 
corrections. If the answers are good enough they get the exercise approved.



The PeLe-exercises are a little more complex. There we also have 2 x 45 minutes in a classroom with the 

teacher present. We call this a PeLe-class, and the whole further process can be summarized as this:

• Alternatives for each task are presented two days before the PeLe-class. We want the students to work 

by solving the exercises first before we present the exercises, and not only to look after an alternative 

that fits.

• The code for giving the digital answer to the PeLe-exercise is given two days before the PeLe-class.

The students answers this by choosing the alternatives that they find correct. The deadline for this is 

the start of the PeLe-class. An important thing here is the possibility to show what tasks they have 

found difficult by flagging the task.



• The PeLe class starts by looking at the results of the exercise. The students are asked to sit down together with 

their working-group. This is for the discussion parts of the class. As shown in figure 1.1 the results are easily 

seen and based on this the program for the PeLe-class is planned. During the PeLe class

• The teacher give a solution to all the exercises. The results shows which exercises that

needs more or less attention. Little time is used on the best answered tasks, more on the tasks with not so 

good results.

* Follow-up questions (one or more) are given at chosen tasks. The students are given 

some time to discuss each question, before they give an electronical answer. The 

result is immediately seen, and gives background for how much time the teacher

spend on explanation. If the result is bad, the teacher can give a tip and do a revote.

* At the end of the PeLe-class the students deliver their written answers to the teacher. 

They can complement their answers during all the PeLe-class before they deliver.

To get the exercise approved the student need to deliver both the digital and written answer and also give digital 

answers to the follow-up questions (this is because we want the students to participate in the PeLe-class). In the 

written answer they also need at least to have a good try on each of the tasks. They get their answers back in the 

next week.





RESULTS
At the end of the second semester, a web-based survey covering 12 different aspects comparing the new vs. 
the old exercise program was conducted for all the students who followed the two mathematics courses. 

The survey was completely anonymous and voluntary. About 45% of students, i.e. approximately 90 out of 
200 students, completed the survey.

The main objective of the survey was to investigate how the students experienced their own learning process 
with this new exercise program compared to the traditional exercise program. 

One of the main objectives of this new program was to improve the students' learning effect by:

i) increasing the contact between the lecturer and the student

ii) making the exercise program more discussion-based about conceptual issues as a basis for 
increased insight into computational-based issues

iii) giving the students direct and more targeted feedback. 

The various questions in the survey therefore addressed the students' own view of whether the new exercise 
program improved their own learning process, and whether it gave them increased motivation to continue 
working with the subject matter on their own.













Examples



A typical task may thus be as follows:

As in the traditional approach the students may in the middle of the week attend a time scheduled exercise-hour led 
by a student assistant. The student assistant guides the students according to the traditional approach. Shortly after 
this exercise-hour the lecturer publishes several possible solutions to each task. For the task given above these options 
may look as the list given below:





Related to the task above such a quiz may be given as shown below:
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