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Background

Keywords
• Lack of motivation
• To activate the less motivated students / freeloaders
• The importance of lecturers’ roles in dealing with first-year 

students and their academic needs
• Cover students’ needs both academically and socially
• Students are not consentrated in classes and forget easily

what we have taught.

Case study
• Mathematics for Subsea Students (MAT100 and MAT107)



Our challanges as lecturer
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• Less motivated students

• Less active students

• Less consentrated students

• …

• And much much more!!



Our challenges as lecturer
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How can we attract less concentrated/motivated students?
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Case study
• The purpose of this case study is to understand the effect of 

team-based problem solving (TBPS) on changing the culture 
of learning and knowledge building in mathematics. 

• Lecturer presents a new subject, is lectures and students 
can make the subject their own by talking about and on 
the subject and explain for the others in their small 
groups. 

• The method was adapted for Subsea and Marine 
technology engineering students at Bergen University 
College during 2009-2015 and experiences reveals that 
students can build a better understanding on mathematics.

• This method has also been implemented in teaching 
students from various engineering disciplines.
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Mathematics + Talks 
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Talking the Language of Maths – Part 1
Students can further develop their group sessions by using the following 
methodology:

• Read the problem twice and make notes to fully understand the problem at 
hand.

• Each student is provided 2 minutes to explain the problem to their 
colleagues (this assists students to understand the problem better). Students 
then characterize the problem and suggest a solution method.

• Students take 5-7 minutes to solve the problem individually and if they think 
they have found a reasonable answer, they share the solution as well as the 
method. If several fellow students have the same answer, students share 
their method and let the others who have not solved the problem a few 
more minutes to answer. 

• One of the students can solve the problem on the board in the group room 
and can discuss their views and ideas with their fellow students. Students 
explain the reason for their choice of method and summarize their 
understanding. 
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Talking the Language of Maths – Part 2

Students should remember to:

• Talk using simple terms, be precise and be short –
so the approach remains focused.

• Listen to others and their views – in order to fully 
engage with the process.
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Talking the Language of Maths – Part 2

Be short, presis and simple!

• Student can practice using the following statements in 
their group sessions:

• I agree because …

• I like the proposal as …

• I disagree because

• I do not believe …

• I like your method because…
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Talking the Language of Maths – Part 2
• Lecturers should remember to:
• Makes good questions / problems which lead students 

to understand definitions and theories with a stronger 
emphasis.

• Listens to the students and try to give them guidance 
on how they can be:
› more simple and effective;
› identify problems easier; and 
› avoid misunderstandings and wrong methods. 

• Ensure students understand the correct method to 
apply for certain problems. 
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Talking the Language of Maths – Part 2
The study provides a good basis for improving students’ learning
process. This has had positive effects on students’ motivation and 
desire to attend teaching activities and learn effectively.

The talk method contributes to learning by: 
• Talking simple, short, precise
• Read more effective
• Listen to others and respect their views

Talking mathematics supports:
• understanding and misunderstanding.
• robust learning by boosting memory.
• deeper reasoning.
• language development.
• the development of social skills.
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Choose of questions and problems

• The result of this case study over seven years indicates
that verbal learning process can assist engineering
students’ knowledge to step from informative 
knowledge to integrate knowledge. Choosing of the
questions and problems are essential.  PBL and TBPS 
approach are vital and effective methods to improve
their learning abilities and develop their educational
identity and professional skills [6]. The students’ ability
to gain and retain mathematics knowledge is key factor
for success in their studies. 
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Choose of questions and problems

• Choosing of the questions and problems are essential.  
• Elearning projects:

• Webpage with course notes, summary, videos, and 
http://prosjekt.hib.no/mat100
http://prosjekt.hib.no/mat10x

• Controll Questions
• Controll Problems

14



Controll questions and problems

• Control Questions

Questions that reflect on principles, theorems 
and definitions.

• Control Problems
Problems that are developed from simple 
problems to more difficult and challenging ones 
to ensure that students have understood the 
subject.
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Problem-Based Learning

One must reconsider what students really 
need to learn and the environment in which

they learn. Much of the enthusiasm for the 
problem-based approach to learning comes

from instructors who feel revitalized by the 
creative energy it releases.

Hal White, "'Creating Problems' for PBL"
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How to use the webpage
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Control questions and problems
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Controll questions and problems
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By talking mathematics:
• Students learn how to formulate their thoughts in a short 

and precise way.
• Students learn to use diagrams and simple figures to 

understand and present ideas.
• Students better absorb mathematics as their own 

knowledge and find ways to explain simply complicated 
problems

• Students’ comfort level in small groups increases as well as 
their knowledge base. It gives them greater confidence in 
their capacity to learn and make sense of mathematics.

• The talking method can provide a forum for broader 
interpretations and an opportunity for students to clarify their 
understanding.

• Students learn to listen to and respect each other’s solutions 
and evaluate different viewpoints.
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Improvements (attendance and grades)
The failure rate for engineering students in first course 
mathematics is usually around 20-30%.

I have incorporated this method when teaching students 
from various engineering disciplines.

• The mathematics talk application has contributed to 
reducing the failure rate to 5-10%. 

• Students had a greater enjoyment in attending classes 
and what could have been long and boring classes 
turned to be exciting and explorative.

• Students acheived very good results in exams. (more 
than 50% of students obtained A and B grades).
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Conclusions
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• The result of this case study over seven years indicates that
verbal learning process can assist engineering students’ 
knowledge to step from informative knowledge to integrative 
knowledge. 

• The choice of questions and problems are essential.  
• PBL and TBPS approaches are vital and effective methods to 

improve students’ learning abilities and develop their educational
identity and professional skills [6]. 

• The students’ ability to gain and retain mathematics knowledge is 
a key factor for success in their studies. The study confirms the
importance of student to student interaction for a deeper and 
more meaningful learning process.
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