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Competence in mental arithmetic is recognised by many as essential to be active 
participants in the fast flowing, high technological society we live in today.  Many 
have noticed pupils’ unwillingness to set their calculators aside and practice this 
aspect of mathematics when possible.  Furthermore, some studies show that pupils’ 
ability to compute mentally deteriorates as they pass through the school system.  
Through testing classes in a Swedish obligatory school and an upper secondary 
school, the aim of this thesis is to see if the goals set by The National [Swedish] 
Agency for Education regarding mental arithmetic, are being fulfilled.  Through using 
questionnaires to collect the strategies and ideas of the pupils, a wide range of 
problematic mathematical misconceptions became evident.  These are highlighted 
since they are important aspects teachers should be aware of.  The results of this 
study show that the obligatory school classes are far from reaching the goals set for 
them whereas the upper secondary classes show good results.  Furthermore, there is 
an apparent improvement in their progression, resulting in a fulfilment the official 
goals.  Many pupils however, seem reluctant to rely on their mental arithmetic 
capabilities and resort to algorithmic strategies.  Other problems to emerge are in 
carrying out table calculations and in a lack of number sense when deeming if the 
answers are reasonable.     
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1 Introduction 
 
The Curriculum for the Compulsory School System (Lpo 94) and The Curriculum for 
the Non-compulsory School System (Lpf 94) state that teachers in Swedish schools 
should prepare their pupils to be active and critical participators in the society that 
surrounds and awaits them.  In Lpo 94, amongst the goals to be attained in order to 
do this we can find:  
 
Have a mastery of basic mathematical principles and can use these in everyday life 
(Lpo 94, p. 10). 
 
In addition, Lpf 94 gives teachers the guidelines to prepare students for the 
complexities the rapidly changing society will present to them. 
 
Pupils shall also be able to keep their bearings in a complex reality involving fast 
flows of information and a rapid rate of change. …   Pupils shall train themselves to 
think critically, to examine the facts and their relationships and to see the 
consequences of different alternatives  (Lpf 94, p. 5).  
 
Undoubtedly, and according to many sources such as Anghileri (2000), mental 
arithmetic is a necessary competence to aid individuals to achieve these goals.  The 
National [Swedish] Agency for Education has realised the importance of mental 
arithmetic and thereafter has instated a specific part within the national tests in 
mathematics.  This calculator free part can be found in the tests for both the 
obligatory and upper secondary schools.  In addition, many ongoing debates in the 
Swedish periodical Nämnaren1 (hereafter referred to as The Denominator) to give 
one example, as well as many works written on the topic of mental arithmetic show 
that it is indeed an area which many teachers and others involved in school systems 
worldwide are giving much thought and contemplation.  Yang, Li and Li (2008), 
realise the international agreement that mental arithmetic and necessary number 
sense are key aspects for developing mathematical skills and therefore they are 
aiming their research into more reliant and efficient ways of assessing pupils’ 
competences in this area. 
 
The Maths Careers Organisation of Great Britain (2008) defines the importance of 
mental arithmetic in many realms of everyday life.  They state that mental arithmetic 
is a safety net for all individuals reliant on making calculations and in being able to 
detect eventual mistakes.  Doctors, nurses, architects, designers and artists are 
examples of occupations where mental arithmetic is an important competence.  Even 
areas where mathematics would seem irrelevant are in fact dependant on it.  Music is 
one such example where fractions play an important part.   
 
If you’re good at mental arithmetic, you’ll glide much more smoothly through a 
world that is, after all, made up of numbers and patterns (The Maths Careers 
Organisation, 2008).           

                                                 
1
 Nämnaren (The Denominator) is distributed by the National Centre for Mathematics Education (NCM) four 

times per year.  This Swedish/Norwegian publication lays focus on developing mathematics tuition in schools.    
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Through the practical experience which has been a part of my teacher training I have 
noticed upper secondary pupils’ excessive use of the calculator for simple sums as 
well as their often poor judgement regarding the likelihood of their answer being 
correct.  This clear and at times alarming lack of number sense needed to be 
addressed, and as a result I decided to initiate a project to improve their competence 
in mental arithmetic.  Although on a small scale over a short period of time, through 
group discussions, practice and testing, the project resulted in a clear improvement in 
their abilities to practice mental arithmetic (Björkström, 2006). 
 
Another interesting aspect which I believe to be a relevant continuance of this project 
is the analysis of which strategies pupils actually use.  It is the freedom of choice in 
method for conducting mental arithmetic which allows it to be referred to as a form 
of art (Malmer, 1992).  Furthermore, it is important, according to Kotsopoulos and 
Lavigne (2008) that teachers should be aware of the many different ways in which 
students’ mathematical beliefs can differ from their own in order to show which areas 
of mathematics might need more attention.   
 
Additionally, a very important question to be considered is, are Swedish pupils 
actually fulfilling the curriculum goals by practicing and refining their competence in 
mental arithmetic as they develop their mathematical skills?  According to Anders 
Lindblom (Nämnaren, 1998), and Menon (2004), the reality can in fact be the 
opposite.   
 

1.1 Aims of the thesis 
 
After establishing what mental arithmetic is and why it is considered important, I 
intend to explore the methods and strategies used by pupils conducting mental 
arithmetic tasks.  By analysing and studying the results of each individual in five 
different classes ranging over an age span of five years, I will assess if there is 
evidence to suggest that the goals set by the National [Swedish] Agency for Education 
are actually being fulfilled.   
By comparing the participants’ methods with their results, I hope to see which mental 
arithmetic exercises pupils can successfully deal with in general, as well as if there are 
any which create problems.  If there are problematic areas, I intend to extract these 
for deeper analysis.  
 
The questions I will attempt to answer with my study are:  
 

1. What is mental arithmetic and which competences are necessary to practice it? 
 

2. Are the goals set by the National [Swedish] Agency for Education being 
fulfilled by the classes participating in this study?  

 
3. Which mental arithmetic strategies are used by these pupils and what do they 

reveal regarding their mental arithmetic capabilities? 
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1.2  How to read this thesis 
 
The reader should be aware that although this work allows for reading at a stretch 
from the first to the last page, it may be advantageous to begin with an analysis of the 
methods and questions used (See Appendixes).  Recognising the type and level of 
difficulty in the questions given may give additional help in interpreting this work.    
   
Since this study was carried out in Swedish schools, original test papers and 
questionnaires are written in Swedish.  These papers have been included as 
appendixes but English translations have been inserted directly after each document.  
For example, Appendix A1:1 is a test paper written in Swedish, whereas A1:2 is the 
English translation of the same document.  All translations are made by the author 
and reservations are made for any mistakes made. 
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2 Theoretical Background and Swedish School 
Curriculums 

 
Mental arithmetic is an aspect of mathematics which is often defined differently by 
individuals.  In this chapter I will come to an understanding of the terms and 
conditions of mental arithmetic on which this study are based.  Furthermore, parts of 
Swedish school documents and curriculums will be presented to motivate the 
relevance of mental arithmetic.  In analysing the strategies of the participants, 
analytic tools are needed to categorise and interpret the results.  Through presenting 
a small selection of strategies together with theories, the reader will have a firm 
foundation for understanding the analytical outcome as well as the relevance of this 
study. 
 

2.1 What is Mental Arithmetic and Which Tools are Needed to 
Practice it? 

 
The definitions of mental arithmetic are varied and often somewhat inconclusive. 
 
Mental arithmetic … calculations that you do in your mind, without writing down 
any numbers (Cambridge Advanced Learner’s Dictionary, 2004, p. 778) 
 
Mental mathematics is the process of producing an answer to a computation 
without using computational aids (Billstein, Libeskind & Lott, 2007, p. 199). 
 
Although the above definitions seem to suggest that calculations should be made 
internally with no physical input, Rockström (1991) suggests otherwise.  She realises 
that some numbers and calculations may be difficult to carry out internally and 
therefore claims that writing down thoughts on paper is not excluded in mental 
arithmetic.  Often these thoughts can be jotted down in a linear fashion.  Anderberg 
och Källgården (2007) agree and state that writing down one or more intermediary 
calculations leads to simpler calculations with greater probability of a correct answer.    
 
Example:  46 + 37 =      70 + 13 =      83       (Rockström, 1991, p. 37) 
         Intermediary calculation 
           (Author’s translation) 
 
It is the mechanical strategies and aids as well as the vertical formation of algorithms 
which are excluded in mental computations.  Malmer (1992) states that in mental 
arithmetic individuals work with numbers regarding their values whereas in 
algorithms numbers are broken down into arbitrary digits and manipulated 
mechanically.   
 
For the purpose of this study I choose to align my definition of mental arithmetic with 
Rockström’s ideas.  Mental arithmetic is carried out by the individual choosing a 
method or strategy and calculating without the use of technical aids or by using 
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algorithms which promote mechanical calculating.  However, making thoughts visible 
by using pen and paper is acceptable.  
 
To be able to practice successful mental arithmetic calculations, three separate 
competences are needed (Malmer, 2002).  These are number sense, an automation of 
counting tables and a creative ability to apply and use different counting properties.  
The first of these, number sense, despite the fact that it has been well addressed in 
mathematical literature over the years, is a relatively new term within mathematics.  
The result of this is that no universal definition has been established (Reys, Reys, 
McIntosh, Emanuelsson, Johansson & Der, 1999).  According to the authors in 
question:  
 
Number sense refers to the general understanding of numbers and operations, 
along with the ability and inclination to use this understanding in flexible ways to 
make mathematical judgments and to develop useful and efficient strategies for 
managing numerical situations (Reys, et.al., 1999, p. 61). 
 
Without number sense Reys, et.al., claim that students see mathematics as a set of 
disconnected rules and facts which have no meaning.  All aspects have to be 
memorised mechanically and using them gives no meaning or relevance.  Extensions 
in this line of thought can be found in Adding it up (2001).  This work states that 
newly defined concepts within mathematics suggest that individuals must be able to 
interpret numbers as products of several different metaphors.  For the conceptual 
meaning of numbers, individuals should be able to see them as collections, points on 
the number line or even as arrows.   
 
Although a knowledge of tables within mathematics usually results in many thinking 
only of multiplication tables, Malmer (2002) stresses that tables are a part of each of 
the four fundamental rules of arithmetic, addition, subtraction, multiplication and 
division.  Finally, the last of the three competences, a creative ability to apply and use 
different properties in counting, allows individuals to create their own strategies 
using important mathematical agreements as a foundation.  Some of the most utilised 
properties within mental arithmetic are: 
 
• Commutative property for addition, a + b = b + a 
• Commutative property for multiplication, a · b = b · a 
• Associative property for addition, (a + b) + c = a + (b + c) 
• Associative property for multiplication, (a · b) · c = a · (b · c) 
• Distributive property, a · (b + c) = a · b + a · c   
                                
(Malmer, 1992, p. 97, author’s translation) 
 

2.2  Goals set by The National [Swedish] Agency for Education 
 
A common goal to be found in the three Swedish school curriculums Lpfö 98, Lpo 94 
and Lpf 94 is to prepare pupils for the society that surrounds them and that which 
awaits them in their future.  A democracy needs active and critical thinking 
individuals who can participate in the forming of the society around them. 
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… prepare the children for participating in and sharing the responsibilities, rights 
and obligations that apply in a democratic society (Lpfö 98, p. 12). 
 
… prepare pupils for active participation in civic life (Lpo 94, p. 5). 
 
… develop the pupils’ ability and willingness to take personal responsibility and 
participate actively in civic life (Lpf 94, p. 10). 
 
In order to achieve these goals it is strongly put forward by the executive authors of 
Adding It Up (Kilpatrick, Swafford & Findell, 2001) that basic mathematics is crucial.  
Claims are made that without an understanding of numbers and numerical 
operations and the ability to reason mathematically, individuals are severely secluded 
from many realms of human enterprise and even the ability to participate in daily 
tasks. 
 
In the compulsory school syllabuses, amongst the goals which pupils should have 
attained by the end of their ninth year in school we find: 
 
…have good skills in and be able to make estimates and calculations of natural 
numbers, numbers in decimal form, as well as percentages and proportions in their 
head with the help of written calculation methods and technical aids (Syllabuses for 
the Compulsory School, 2008, p. 26). 
 
Technical aids such as calculators can be seen to diminish the need for mental 
calculations but the reality is in fact the opposite.  Anderberg and Källgården (2007), 
state that using calculators successfully depends on well established number sense 
and understanding.  Calculators give quick answers with little effort from the 
individual; however being the machines they are, they cannot judge the 
appropriateness or probability that an answer is correct or relevant.  This is realised 
by The National [Swedish] Agency for Education. 
 
Technical aids are, however, of limited value without a knowledge of underlying 
concepts and methods.  Understanding, analysis of the whole procedure for solving 
problems and critically examining results, as well as the ability to draw conclusions 
are the foundations of mathematics in the upper secondary school (Mathematics.  
Aim of the Subject, 2008, p. 2)  
 
From the aims and goals set by the Swedish school authorities, it is clear that 
mastering basic mathematics, being able to see mathematical relationships and 
mastering mental arithmetic are deemed important for individuals to be able to 
participate in the democratic society. One result of this is the calculator free part of 
the national tests in mathematics in both school forms.  To be able to critically 
analyse the increasing flow of information we are subjected to through media and 
technology and to make appropriate choices for one’s own benefit in everyday life are 
essential.   
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2.3 Mental Arithmetic Methods and Strategies 
 
According to Malmer (2002), mental arithmetic is an art form which gives 
opportunity to creativity and fantasy.  Due to this, the number of methods and 
strategies are many and varied.  The following examples are but a small selection. 
 
Addition 
Increase here/decrease here can be used to obtain easier numbers to calculate 
mentally: 
 
Example: 49 + 51 = 50 + 50            (Malmer, 1992, p. 98) 
 
 
Subtraction 
Constant difference can be used by increasing or decreasing both terms with an equal 
amount to obtain a simplified arithmetical problem: 
 
Examples: 32 – 18 = 14                      30 – 16 = 14                      34 – 20 = 14    

 
(Malmer, 1992, p. 98)    

 
Division  
Through extending and simplifying fractions and not changing the relationships 
between the numbers, the calculations can be greatly simplified: 
 
Examples:  6 / 1,5 = 12 / 3 = 4             8 / 0,5 = 16 / 1 = 16             64 / 16 = 32 / 8 = 4   
  
     (Malmer, 1992, p. 101) 
Multiplication  
Through using the distributive properties of multiplication, large-number 
multiplications can be broken down into a number of multiplications with more 
manageable numbers: 
 
Examples:  7 · 8 = 5 · 8 + 2 · 8 = 40 + 16 = 56      
                
                   5 · 197 = 5 · 200 – 5 · 3 = 1000 – 15 = 985           (Malmer, 1992, p. 101) 
 
 
In multiplications with more than two factors and calculations with percentages, the 
commutative properties of multiplication can simplify: 
 
Examples:  25 · 2,8 · 6 = 25 · 6 · 2,8 = 150 · 2,8 = 100 · 2,8 + 50 · 2,8 = 280 + 140 = 
420      
 
                   25 % of 12 = 3   since 25 · 12 / 100 = 3 
                                                                                           
                   12 % of 25 = 3   since 12 · 25 / 100 = 3   
                (Malmer, 1992, p. 101 – 102) 
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2.4 Analysing the Different Methods and Strategies 
 
Yang, Li and Li (2008), in their study used the following components when creating 
arithmetical problems to test the number sense of their participants.   
 
Component titles taken from Yang, Yang and Li, (2008). 
 
Understanding the meanings of numbers and operations – where an understanding 
for the base ten number system, including fractions and decimal numbers, is present.  
Furthermore numbers should be understood for their value and how they can be 
represented in different ways. 
 
Recognizing relative number size – realising the relative size of numbers and 
knowing methods to compare them to other numbers. 
 
Being able to compose and decompose of numbers – knowing how to represent 
numbers as factors and factors as numbers; numbers as sums and sums as numbers, 
etc, to simplify calculations. 
 
Realizing the relative effect of operations on numbers – knowing which effect the 
four fundamental rules of arithmetic have on numbers. 
 
Judging the reasonableness of computational results  - entails being able to judge if 
an answer is reasonable by making an estimate without depending on written 
methods.  
 

                                                     (Yang, Yang & Li, 2008, p. 112). 
 

2.5 Advantages for the Teacher in Analysing Pupils’ 
Strategies? 

 
In assessing if the goals presented in the curriculums and syllabuses are being met 
regarding mental arithmetic, the teacher can retrieve valuable information through 
analysing the strategies and results of each pupil.  Examples of this are Lindblom’s 
(The Denominator, 1998) and Menon’s (2004) studies.   Lindblom analysed the 
mental arithmetic skills of pupils in eighth grade classes of a Swedish compulsory 
school and the first and second year pupils in a Swedish upper secondary high school, 
finding evidence to suggest that the pupils’ skills in mental arithmetic actually 
deteriorate as they progress in their mathematical studies.  The teachers of the classes 
in his study were of the opinion that the calculator was partly responsible for the 
pupils’ deficient competence in mental arithmetic.  Menon’s (2004) findings 
regarding the number sense of children in the obligatory school were similar.  Her 
study showed that as children progressed through the years in the obligatory school, 
their number sense decreases and their reliance on algorithms and procedures 
increases. 
 
To be able to reach students in their learning of mathematics it is important that 
teachers are able to anticipate how their pupils think.  This allows the educators to 
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assess which areas can be problematic and need more emphasis.  All too often 
teachers are heavily influenced by their own experiences and beliefs and as a result 
the gap between teacher and student perspectives can be too great.  Kotsopoulos and 
Lavigne (2008) address this matter and their findings show that teachers often have 
difficulties anticipating how students process mathematical information.  Again, an 
analysis of this kind provides vital information how pupils think and react when 
practicing mental arithmetic. 
 
Oksuz (2007) addresses the misconceptions many pupils have about the equal 
symbol, leading to unnecessary difficulties in algebra.  Many pupils see the symbol as 
a marker that an operation has to be conducted to find the answer instead of it 
denoting the relationship between two mathematical expressions holding the same 
value.  Claims are made that this is a necessary and crucial aspect to understand in 
learning mathematics.  A common mistake made by pupils who do not have a clear 
understanding of the pragmatics of the equal sign is, in solving problems they write 
long calculations in the same manner they would enter them into a calculator. 
 
Example:    3 + 8 = 11 x 6 = 66 – 5 = 61        (Oksuz, 2007, p. 4)  
 
This is, of course, a linking of mathematical statements which are not equal and 
therefore the statement is incorrect.  It shows Oksuz’s findings that pupils believe the 
first entry after the equal sign, on the right hand side that is to say, should be the 
answer to the statement on the left hand side.  In analysing pupils’ own strategies in 
written form, aspects such as this are easily detected. 
 
Algorithms and the use of them is a heavily debated aspect by many engaged in 
mathematics.  Malmer (2002) shows scepticism towards algorithms and suggests 
that we teachers must choose which method we want our pupils to learn, algorithms 
or mental arithmetic.   She is of the opinion that the time allocated for mathematics 
in schools today is too short to realistically concentrate on both.  She points out the 
inconsistencies found between using addition/subtraction algorithms and 
multiplication/division algorithms when dealing with decimal numbers and that this 
is a problem for many pupils with insufficient number sense.  Ljungblad (2001), on 
the other hand, believes that algorithms, especially addition and subtraction 
algorithms are valuable strategies for individuals with difficulties in mathematics.  
They allow these individuals to keep track of their economy and other every-day 
mathematical situations.  Menon (2004) adds to the algorithm debate by claiming 
that as pupils progress in their mathematical studies, their ability to estimate answers 
diminishes and they become more and more reliant on algorithmic procedures.  
Therefore, if pupils choose to use algorithms, that in itself can supply additional 
information about their mathematical competence. 
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3 Method 
 
Since methods for conducting analyses of this kind can differ, I will describe and 
motivate the choices made in this study in the third chapter.  As well as discussing the 
methods for collecting data, the pilot study along with its resulting effect on the 
analysis will be accounted for.  I will motivate the choice of participants and the 
ethical aspects to be considered.  Furthermore problematic issues are taken into 
consideration. 
.       

3.1 Choice of Method 
 
In accordance with Denscombe (2000) the initial stage of this work was a study of 
existing studies in similar areas.  Using this knowledge, it became evident that in 
order to assess the mental arithmetic competence of participants, the natural choice 
was to present them with arithmetical problems which they could calculate with the 
strategy of their choice and without the use of technical aids.  The less certain aspect 
was how to collect the information on the actual strategies.  One of the teachers of a 
participating class, as well as my university supervisor claimed that interviewing the 
pupils would be the most effective way since many pupils have difficulties in 
expressing themselves mathematically.  Although in agreement, I decided that for the 
same reason, a questionnaire may be more suitable.  This would allow for them to 
express their thoughts using written words, numbers and/or pictures which could 
prove to be easier than having only one option, to explain orally.  According to Stukát 
(2005), an interview where all questions would be the same for each individual, is 
very similar to a questionnaire, the main difference being that there is a risk that a 
number of participants never complete or hand in their questionnaires.  To eliminate 
that risk in this study, the questionnaires were handed out and collected in directly 
after the completion of the arithmetical problems.  A further benefit of the 
questionnaire mentioned by Stukát (2005) is that the risk of the interviewer 
subconsciously affecting the interviewee in some way is eliminated.  In order to 
accurately receive the pupils own methods, this was an important point to consider.  
Furthermore, to investigate the possible influence the class teachers may have on 
their classes’ mental arithmetic competencies, a separate questionnaire was 
constructed to obtain their beliefs and ideas on mental computation.   
 
According to Denscombe (2000), due to the specific focus of this study, the chosen 
methods in which to study them and the fact that the analysis will be presented in the 
form of numbers rather than in words, this is categorised as a quantitative study.  
However, due to certain aspects difficulty arises in claiming it to be strictly 
quantitative.  It should be noted that in categorising the different strategies used by 
the pupils, objectivity is difficult to attain.  The results in this area could vary 
depending on the individual interpreting the data.   
   

3.1.1 The Mental Arithmetic Test Paper 
After a thorough literature study it was decided which qualities were to be targeted 
for investigation in this study, namely number sense, an automation of counting 
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tables and a creative ability to apply and use different counting properties.  Ten 
appropriate questions were constructed thereafter, bearing in mind the components 
used by Yang, Li and Li (2008).   
 
1. Understanding the meanings of numbers and operations  
2. Recognizing relative number size  
3. Being able to compose and decompose of numbers  
4. Realizing the relative effect of operations on numbers  
5. Judging the reasonableness of computational results   (p. 112). 

 
Apart from investigating in general for the three necessary competences for 
successful conduction of mental arithmetic, more specific aspects were included.  
These aspects can be deemed to be especially important in every day mental 
arithmetic tasks.  In questions three and nine, the aim was to see if the pupils could 
see the connection and recognise the advantages to be gained through the 
commutative properties of percentages.  Question seven was included to assess if the 
participants were aware of the priorities which should be conducted when using a 
combination of addition and multiplication, an aspect of mathematics introduced in 
the seventh grade of the obligatory schools in Sweden.  Lastly, example number ten 
was included to see if pupils are aware of the advantages of contemplation and logical 
thinking before beginning to solve a problem.   
 
Bearing in mind that many pupils become anxious in test situations, it was decided 
that they would not be required to write their own names in order to strengthen their 
feeling of anonymity.  However, due to the necessity of being able to pair their test 
papers with their questionnaire they would be given the opportunity to choose a 
combination of letters and/or numbers as an identity.  A time limit of five minutes 
was judged appropriate through recording how long it took for my university 
supervisor and even myself to carry out the calculations and thereafter adding a few 
extra minutes.  The result after these considerations was the test paper which was 
used in the pilot study (See Appendixes A1:1 and A1:2). 
  

3.1.2 The Pupil Questionnaire  
To give the pupils greater freedom in accounting for and presenting their strategies, it 
was decided that they should be allowed to use words, digits and/or pictures.  No 
tables, lines or unnecessary boundaries were inserted on the questionnaire to allow 
the greatest possible freedom for writing or drawing.  Since the task was to present 
methods and strategies for each example, simplicity was kept by giving one direction, 
to explain their thoughts in each and every example.  Each example was presented 
again with adequate space directly after for the participants’ response.  The result 
after these considerations was the questionnaire which was used in the pilot study 
(See Appendixes A2:1 and A2:2). 
 

3.1.3 The Teacher Questionnaire 
This method was used so the teachers could give their response while the pupils were 
calculating the mental arithmetic questions.  It not only imposed less on their time 
but even eliminated the risk that the test paper and reactions of the pupils after the 
test would influence their answers.  This is an aspect to be considered when using the 
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unstructured questionnaire.  According to Stukàt (2005), the unstructured form 
allows the participant to formulate their own answers in contrast to the structured 
questionnaire where the participant chooses between fixed alternatives.  
 
Since two of the teachers were responsible for more than one participating class, the 
first question was given to make the comparison between the teachers’ answers and 
the relevant classes possible.  Since there are many ideas about what mental 
arithmetic is, the second question was intended to understand the teachers’ own 
definitions.  Thereafter the teacher was asked to describe the mental arithmetic 
competence of his/her class as well as if they approach the subject in any way in class; 
if so how often and more specifically what they take up.  The final question, if they 
regulated their pupils’ use of calculators is also an aspect which affects the pupils’ use 
of mental arithmetic.  These thoughts and queries are the foundations for the teacher 
questionnaire, aiming to reveal any influence the teacher might have on their class’s 
mental arithmetic skills (See Appendixes B1:1 and B1:2). 
 

3.2 Participants 
 
Due to the close contact and cooperation with my upper secondary partner school 
and my supervising teacher there, the natural choice was to conduct my survey in that 
school.  Since one of my goals is to assess if the goals of the Swedish curriculums and 
surveys are being fulfilled, it seemed relevant to choose one first, second and third 
year class.  Furthermore, by choosing classes participating in the same programme 
(Natural Science Programme), I would be certain that their mathematical studies 
would have subjected them to similar experiences.  Ideally this survey would have 
been conducted over a number of years with the same participants, but since this was 
not possible in this study, classes within the same programme were the best and most 
logical choice.  The decision to include an eighth and a ninth class to extend the 
analysis and allow comparison between two different school forms was taken, and 
therefore contact with a neighbouring middle school with a specific culture-nature 
profile was made.  In both cases the headmaster was contacted and asked if they 
would permit this study in their school. 
 
The Participating Classes 
 

 8th Class 9th Class Upp. Sec. 
1 

Upp. Sec 2 Upp. Sec. 
3 

Number 
of Pupils 

 
17 

 
13 

 
27 

 
16 

 
20 

 

3.3 Procedure 
 

3.3.1 The Pilot Test 
As pointed out by Stukát (2005), tests, questionnaires and indeed all methods for 
collecting data should be tested before subjecting the main participants to them.  Are 
the results reliable and valid, was the time limit sufficient and can I effectively 
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analyse the results are all important questions to be answered through the pilot test.  
Therefore, prior to the main collection of data, the test and the questionnaires were 
conducted with a separate upper secondary first year class consisting of 18 pupils.  
Analysis of this trial test revealed that the time limit of five minutes was too short.  
Ten of the pupils had not answered or even attempted examples nine and ten.  
Furthermore it was decided that example seven should be altered to be more valid as 
a test of the priority rules when addition and multiplication occur in the same 
calculation.  At the advice of my university supervisor, the usage of wording in 
questions three and nine could be altered to a more suitable mathematical 
alternative.  The result after these alterations can be seen in AppendixesB2:1 and 
B2:2.  Another interesting aspect was that one pupil with a foreign school background 
participated and it became clear that this individual interpreted some aspects of the 
questions differently.  Due to this, it was decided that a question should be posed 
about the participants’ school background and if they had gone to school in another 
country (See Appendixes B3:1 and B3:2).  A trial analysis of the data was conducted 
showing that the questionnaire was an effective tool in collecting information about 
the pupils’ own strategies.  The information collected can be seen in Appendixes A3:1 
and A3:2).   
 

3.3.2 Motivation of the Participants  
Before each class’s participation, they were informed of my identity and the 
intentions of this work.  Furthermore they were asked if they would be willing to take 
part in this study since it is their right to decide if they wish to be a part of it or not 
(Stukàt, 2005).  They were informed of their right to anonymity and that they were 
free to choose a form of identity other than their name.  The test paper was handed 
out with the text hidden and instructions were given according to the instructions on 
the test paper.  The pupils turned the paper simultaneously so that each individual 
had an equal amount of time to conduct their calculations.  After ten minutes the 
papers were collected.  The pupils were asked not to discuss the examples with others 
till they had finished completing the questionnaire to ensure that it was their own 
thoughts and strategies that they were presenting.  No time limit was given for the 
questionnaire in order to allow them sufficient time to convey their thoughts.  After 
the completion of the questionnaire the class was thanked for their help and informed 
that they would be welcome to read the finished report. 
 

3.4 Method of Analysis 
 
Exactly what would be found through the analysis was uncertain and therefore it was 
conducted with an open mind and many different aspects were recorded.  Amongst 
these aspects were different strategies, mistakes made, questions unanswered, 
expressions used etc.   In recording the different strategies used in correlation with 
the number of correct and incorrect answers, it became evident which parts of 
mathematics caused problems. 
 
On several occasions, pupils presenting an incorrect answer on the question paper 
could give the correct answer later in the questionnaire.  In these cases they were 
marked as giving an incorrect answer due to the fact that there obviously were 
uncertainties in some part of their initial calculations.     
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3.5 Problematic Aspects 
 
In giving freedom of choice as to which methods and strategies could be used in 
calculating, it was realised that some individuals may choose algorithms.  As 
mentioned earlier, this is not a mental arithmetic strategy.  However, it has to be 
realised that some may constantly use algorithms contra mental strategies, and that 
in itself is an interesting aspect to analyse.  Therefore it was decided not to explicitly 
exclude algorithms or explain mental arithmetic in any way in order to obtain their 
own ways of thinking when faced with such arithmetical problems. 
 
A further matter for contemplation was the question if the results of the eighth and 
ninth grade classes could be used in comparison with those of three Natural Science 
Programme classes where mathematics is studied more extensively than in other 
programmes.  It is reasonable to believe that many pupils who choose this 
programme at upper secondary level have earlier success within mathematics behind 
them.  Subsequently, those who have had difficulties often choose other programmes 
where they don’t have to study mathematics to such a high level.  However it has to 
be realised that the classes in the obligatory school are heterogeneous regarding 
pupils and their mathematical competences and it would be difficult to find a class 
where each and every individual planned to choose the Natural Science Programme 
in the upper secondary high school.  Since this obligatory school has a culture-nature 
profile, it is probable that some of their pupils will choose to study within the Natural 
Science Programme at the upper secondary school in question.  Due to this, the 
comparison can be justified. 
 

3.6 Ethical Aspects  

      
In agreement with the headmasters and the teachers of the participating classes, no 
missive or request for permission from the pupils’ parents was necessary.  In some 
cases if the intended participants are under 15 years of age and the study contains any 
ethical dilemmas, parents or custodians should be informed and asked for their 
consent (Stukàt, 2005).  However, all parties were of the opinion that there were no 
ethical dilemmas present in this case.  Furthermore, as pointed out by one of the 
participating teachers, a study of mathematical competence is an everyday 
occurrence in the mathematical classroom, deeming their participation nothing 
extraordinary.  Moreover, all participants would have the choice of anonymity.  In 
accordance with Stukát (2005), all data would be treated with confidentiality and 
untraceable to the responsible individual. 
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4   Resultat 
 
In chapter 4, the results of each class are given, highlighting interesting aspects which 
arose.  In order to give illustrative data for analysis, diagrams and tables have been 
used to allow easier comprehension of the quantitative results.  Since the participant 
groups are of varying numbers, the arithmetical average has been used to allow for 
relevant comparison.  However, in some cases extra information has been included in 
the tables of data in order to add extra dimensions for reader understanding.  Where 
necessary, a selection of examples has been given from the pupils’ own 
documentation for later connection with the relevant theories.  Lastly, the thoughts 
and ideas of the participating teachers are presented. 
 

4.1 Analysis of the Results for Each Class  
 

4.1.1 The Overall Result 
The bar chart shown in diagram 4.1 shows the overall result concerning the number 
of correct answers each group achieved.  The data is presented in percent which is the 
most suitable form when the participating groups consist of different numbers of 
pupils (Stukát, 2005).    
 

 
Diagram 4.1.1 Percentage of correct answers for each class. 
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The similarity in the results of the two obligatory school classes with 36,47% for the 
eighth class and 32,3% for the ninth class is apparent as well as the contrast between 
the percentages achieved by the classes in the two different schools.  The upper 
secondary classes achieved 72,22%, 76,97% and 83% which shows a positive 
development in their mental arithmetic capabilities as they progress in their 
mathematical studies. 
   

4.1.2 Successful Methods Used 
To give illustrative and easily comprehended information regarding the number of 
different and successful methods used by the participants in answering the ten 
problems, the arithmetical average has been used.  It should be noted that although 
these methods were categorised as successful methods, the answer the pupils gave 
using them were not always correct.  Mistakes in calculations using the tables were 
the common cause. Despite this, the methods were deemed as successful if, without 
errors, they would have led to the correct answer.  It should be noted that, in the 
following formula, m stands for the arithmetical average. 
 
 
                                                                m  = (∑x) / n           
 
∑ = sum of n = number of x =  variable 
                                     
      

                 (Stukát, 2005, p. 79, authors translation) 
 
 
In this case, x stands for the number of different and potentially successful methods 
in total and n represents the number of pupils.   
 
In the following table the total number of methods in each class is given, as well as 
the average number of methods per individual.   
 
 

 8th Class 9th Class Upp. Sec. 
1 

Upp. Sec 2 Upp Sec. 
3 

Number 
of 

Methods 

 
22 

 
17 

 
48 

 
44 

 
51 

Average 
per 

Person 

 
1,29 

 
1,30 

 
1,77 

 
2,75 

 
2,55 

 
Diagram 4.1.2 The number of successful methods used by each class and the 
average per individual. 
 
 
Yet again, similar results were recorder for the eighth and ninth classes.  However in 
comparing the results between the different schools, it is evident that the difference 
in creativity is less prominent than the difference in overall results.    
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4.1.3 Percentage of Correct Answers for Each Example 
One of the objectives of this study is to detect which kinds of mathematical problems 
cause difficulties for pupils and therefore a more in depth study of the results for each 
example was carried out.  Again, due to the differing number of pupils in each class, 
the result is given in percentage form.  
 
 
Percentage of Correct Answers for Each Example 
 

 8th Class 9th Class Upp. Sec. 
1 

Upp. Sec 2 Upp Sec. 3 

Example      
1 21,13 69,23 88,89 87,50 90 
2 17,65 23,08 55,56 81,25 85 
3 82,35 46,15 81,48 93,75 95 
4 88,23 84,61 96,30 100 95 
5 41,18 38,45 74,07 75 75 
6 11,76 0 66,67 75 90 
7 5,88 38,46 96,30 81,25 85 
8 0 7,69 51,85 43,75 50 
9 5,88 15,38 62,96 75 80 
10 25,53 0 48,15 56,25 85 

 
Diagram 4.1.3 The percentage of correct answers for each example. 
 
 
The first example, a two-term addition of two-digit numbers caused many problems 
for the eighth grade class and furthermore, mistakes were made by individuals in 
each and every class.  Example two caused problems extensively for the two 
obligatory school classes and only approximately half of the first year upper 
secondary class gave the correct answer.  The subtraction in example four was 
successfully calculated by all classes and furthermore it was the only problem which 
received full marks by one whole class.  Number five showed that the eighth and 
ninth classes have problems with this type of calculation and also that the upper 
secondary classes found it more problematic than many of the other examples.  The 
sixth task was another problematic example which the upper secondary pupils 
tackled most successfully.  The third year students showed most certainty in 
calculating and understanding this calculation.  Although these examples highlight 
interesting aspects I have decided to choose the following tasks for deeper analysis.   
 
Examples eight and ten are worthy of further analysis since they seemed problematic 
for all classes although in varying degrees.  In both problems the upper secondary 
pupils achieved a better result than the eighth and ninth classes but in comparison to 
their results in the other examples, problems obviously did arise. 
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Example 8.  0,35 · 0,2 = 
None of the pupils in the eighth class gave the correct answer to this task.  Those who 
attempted it gave the answer 0,7 with the exception of one pupil who answered 7.  
The pupils who answered giving the first of the two alternatives above used 
algorithms whereas the pupil who answered 7 used mental arithmetic strategies 
showing creativity.  Despite this, there was a lack of number sense in realising the 
necessity of the last step of the calculation, to divide the answer by 100. 
 
This is the method used by this pupil:    
 
 

0,35 · 10 = 3,5 0,2 · 10 = 2  3,5 · 2 = 7 
 
 
Amongst the ninth class pupils, one out of the thirteen pupils managed to answer 
correctly.  Although this individual used an algorithm, it was apparent that other 
mental strategies and number sense were present in knowing where the decimal 
point should be. 
 
 

35  
                      · 2 

                 0 ,070 
 
 
In the upper secondary school roughly half of the participants gave the correct 
answer.  The majority of incorrect answers came from algorithmic strategies whereas 
the many correct answers come from mental arithmetic strategies and number sense.  
Multiplying both factors with ten and dividing the answer by 100 or counting the 
number of digits which should come after the decimal point are examples of 
strategies used by the successful participants in this example.     
 
Example 10.  25 · 6,37 · 4 = 
The poor results for example ten were mainly due to many pupils not attempting to 
answer.  Few realised that the commutative property in multiplication of real 
numbers could allow for a much easier calculation and thereafter deemed the 
calculation too difficult.  In this task, three upper secondary first year pupils realised 
commutative properties could be used and carried out their calculations using 
algorithms.  However, they multiplied 6,37 with 4 first and then multiplied that 
answer by 25.  The incorrect results given were 254,46; 12 705 and 6370000. 
 

4.1.4 The Priority Rules  
In general, the three classes in the upper secondary school achieved similar results, 
showing a basic realisation for the mathematical understanding that the 
multiplication should be carried out before the addition in problem number seven.  
Their results as percentages of correct answers were 96% for the first year class; 
87,5% for the second year class and 95% for the third year class.  Many individuals in 
the eighth and ninth classes showed unawareness to the understandings regarding 
arithmetical priority with 6% and 38% of their answers being correct.  The incorrect 
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answers came through the individuals adding the first two terms before carrying out 
the multiplication as shown below 
 
 

6 + 3 · 8 = 9 · 8 = 72 
 

4.1.5 The Relation Between Problems 3 and 9 
Two kinds of connections between these two problems could be found in the pupils’ 
questionnaire answers, namely direct and indirect.  The direct connection arose when 
pupils specifically stated that the two problems can be answered by using the same 
calculation.  The indirect connection arose when the participants used the same 
calculation in problem nine as they did in problem three, but failed to mention the 
connection and once again, in a mechanical fashion, carried out the calculation in 
full. 
 
The results are again, given in percentage form to allow comparison between the 
groups.  
   
 
 8th Class 9th Class Upp. Sec. 

1 
Upp. Sec 2 Upp Sec. 3 

Indirect 
Connection 

 

 
5,88 

 
0 

 
18,52 

 
18,75 

 
5 

Direct 
Connection 

 
0 

 
0 

 
1,11 

 
6,25 

 
10 

 
 Diagram 4.1.5 Direct and indirect connections made between problems 3 and 9. 
 
 
Indirect connections were made more frequently by the pupils in the upper secondary 
school and especially by the first and second year pupils.  The conscious use of the 
commutative property for percentage calculations, leading to a direct connection 
between the two problems only occurred amongst the upper secondary pupils, the 
percentage increasing from first to third year pupils. 
 

4.1.6 Usage of the Equal Sign    
8th Class 
This group used the equal sign incorrectly on 14 occasions in total, resulting in the 
average number per person being 0,82.  The common error was linking together a 
number of unequal mathematical statements. 
 
Examples:       7 + 7 = 14 + 1 = 15               
                   
                       25 = ¼   (This individual was referring to percent.  Author’s note) 
 
                        6 + 3 · 8 = 6 + 3 = 9 · 8 = 72 
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9th Class                              
In total, 27 errors were made is using the symbol for equality.  In a group of 13 
individuals, this averaged out at 2,07 mistakes per person.  All mistakes were in 
linking unequal mathematical statements together in many varied ways, 
 
Examples:       6 + 3 · 8 = 8 + 8 + 8 = 24 + 6 = 30 
                          
                        0,35 · 0,2 = 35 · 2 = 70 = 7 
            
                        0,05 · 0,00 = 0,05 = 0,55 
                
                        25% of 100 = ¼ 
 
 
Upper Secondary First Year Class  
With 38 mistakes, this group of 27 pupils hade an average of 1,4 mistakes per pupil.  
There were three mistakes most commonly made, the first made by eight pupils; the 
second by six pupils and the third by six pupils.  
 
 
Examples:      87 + 38 = 80 + 30 = 110 +  15 = 125 
 
                       6 + 3 · 8 = 3 · 8 = 24     24 + 6 = 30 
 
                       89 – 37 = 80 – 30 = 50     9 – 7 = 2     50 + 2 = 52   
 
 
Upper Secondary Second Year Class 
An average of 1,3 mistakes per pupil were made by this group with 21 instances of 
incorrect usage of the equal sign.  The problem in which most mistakes were made 
was number ten.  Five pupils, despite realising the benefits of multiplying 25 with 4 
first, showed their method in an incorrect way. 
 
 
Example:       25 · 6,37 · 4 = 25 · 4 = 100     100 · 6,37 = 637 
 
 
Upper Secondary Third Year Class 
The 19 mistakes in using the equality symbol made by 20 pupils give an average of 
0,95 mistakes per person.  As with the second year class, problem number ten caused 
most individuals to make mistakes and in exactly the same way.  Furthermore, three 
pupils explained their methods for question four in the following way: 
 
 
Example:       89 – 37 = 8 – 3     9 – 7     52    
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4.1.7 The Use of Algorithms 
Although algorithms are not viable methods in mental arithmetic since they lead to a 
mechanical manipulation of digits, in certain problems they were the chosen method 
by many pupils.  
 
       
Number of Pupils Who Chose Algorithms to Calculate 
 

 8th Class 9th Class Upp. Sec. 
1 

Upp. Sec 2 Upp Sec. 3 

Example      
1 6 (1) 

35,29%  
6 (2) 
46,15%  

6 (0) 
22,22% 

3 (0) 
18,75% 

3 (0) 
15% 

2 0 (0) 
0% 

0 (0) 
0% 

3 (2) 
11,11% 

2 (1) 
12,55 

0 (0) 
0% 

3 0 (0) 
0% 

0 (0) 
0% 

4 (2) 
17,39% 

2 (0) 
12,5% 

1 (0) 
5% 

4 6 (0) 
35,29% 

5 (0) 
38,46% 

7 (0) 
25,93% 

5 (0) 
31,25% 

5 (0) 
25% 

5 7 (2) 
41,18% 

7 (2) 
53,85% 

17 (2) 
62,96% 

4 (0) 
25% 

7 (2) 
35% 

6 0 (0) 
0% 

0 (0) 
0% 

0 (0) 
0% 

0 (0) 
0% 

0 (0) 
0% 

7 0 (0) 
0% 

0 (0) 
0% 

0 (0) 
0% 

0 (0) 
0% 

0 (0) 
0% 

8 4 (4) 
23,53% 

6 (5) 
46,15% 

13 (5) 
48,15% 

4 (3) 
25% 

2 (1) 
10% 

9 1 (1) 
5,88% 

0 (0) 
0% 

9 (4) 
33,33% 

2 (0) 
12,5% 

4 (0) 
20% 

10 4 (0) 
23,53% 

1 (1) 
7,69% 

6 (5) 
22,22% 

4 (3) 
25% 

1 (1) 
5% 

 
Diagram 4.1.7 The number of pupils who chose algorithms (percent form in italics) 
with the number of incorrect answers in brackets.   
 
In the analysis of the addition and subtraction algorithms used in questions one and 
four, mistakes were found only amongst the eighth and ninth classes and only in the 
additions.  Many of those who chose to use multiplication algorithms in examples 
eight and ten made mistakes.  Finally, division algorithms were used in example two, 
by five individuals in the upper secondary school with three of them making 
mistakes.  In examples six and seven, no algorithms were used.    
 

4.2 Analysis of the Teachers Answers to the Survey Questions 
 
Teacher A is responsible for educating both the eighth and ninth grade classes in 
mathematics.  Mental arithmetic, for this teacher is to be able to solve problems 
without algorithms or a calculator.  In judgement of her pupils’ competences in this 
topic she names that a few are clever with good number sense and furthermore they 
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are able to use written mental arithmetic.  Those pupils who are unsure in mental 
arithmetic show a preference of using algorithms.  Finally, she regrets to inform us 
that a few of these pupils are unsure of the 20 first whole numbers and categorises 
them as “finger counters”. 
 
This teacher states that every time she does a calculation, she explains strategies and 
methods to solve the problem without the use of a calculator.  Furthermore she 
regulates the pupils’ usage of a calculator.  Without this regulation, it is her 
experience that they do not think, resulting in no progress in number sense. 
 
 
Some examples of mental arithmetic aids taken up in these classes 
 

 
 

0,5 · 14 = 14/2 
 
 

 
 

25% of 84 = 84/4 = 21 

 
13 = 6 + 7 
= 5 + 8 
etc 
 

 
84 % of 25 = 25 % of 84 
0,84 · 25 = 0,25 · 84 

 
 

(4/0,25) · (4/4) = 16/1 
 
 

 
 

Simplifying/Extending Fractions 

 
   
Teacher B tutors the first and second year upper secondary pupils participating in 
this study.  Her definition of mental arithmetic is being able to do calculations 
mentally without any aids.  In her experience these pupils skills in this area are quite 
poor and that they are dependent on calculators especially when calculating problems 
with decimal numbers such as 7 · 0,1 and 0,2 · 0,3.  This teacher addresses mental 
arithmetic every week, more or less and when the need arises.  On these occasions 
she discusses strategies for simple arithmetic, percent calculations and from the 
second year and onwards, function values for simple variables.  The pupils do have 
limited usage of calculators, especially the first year students at the beginning of their 
mathematics course.   
 
Teacher C is responsible for the third year upper secondary students’ mathematics 
education.  For this teacher, competence in mental arithmetic means the ability to 
relatively quickly do simpler calculations without using any aids.  This teacher claims 
his pupils have quite good competence in mental arithmetic but that they do, all too 
often, use their calculators even when it isn’t necessary.  He does regulate the extent 
to which his class uses calculators since in his previous class test, the use of a 
calculator was not permitted.  Mental arithmetic is not addressed in this class.     
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5 Conclusions 
 
Here the participants’ results will be analysed and the questions presented under the 
aims of this thesis answered.  The theories and ideas presented in the second chapter 
will be used as a foundation for constructing answers.  
 

5.1 What is mental arithmetic and which competences are 
necessary to practice it? 

 
Through studying literature, it is apparent that there is no universal definition of 
what mental arithmetic entails and that the differing ideas are often in how it should 
be conducted.  Some believe that it should be an entirely mental process whereas 
others see no violation in using a pen and paper to make thoughts visible and easier 
to remember.  Even in this study ideas differ slightly between the teachers 
participating.  Whereas teachers B and C believe mental arithmetic should be 
conducted without the use of pen and paper, teacher A realises written mental 
arithmetic as a valid part.  Furthermore teacher C adds the time aspect to his 
definition stating that calculations should be conducted relatively quickly.  This can 
be seen as a valid aspect of mental calculations since one of the three necessary 
competences is an automation of counting tables.  Through this analysis it would 
seem that many pupils lack an understanding for mental arithmetic since they openly 
choose algorithms for potential mental arithmetic calculations, resorting to 
mechanical strategies as opposed to creative thinking.     
 
In order to practice successful mental arithmetic, the literature study shows that 
number sense, an automation of counting tables and a creative ability to apply and 
use different counting properties are necessary.  Through studying the input of the 
pupils participating in this work it would seem that the improvement in results from 
the obligatory classes to the upper secondary third year class is achieved through an 
improvement in number sense and an ability to make table calculations in an 
automatic manner.  Although creativity does develop, it is the ability to accurately 
carry out the table calculations and deem the appropriateness of the answers that are 
the foundations for the increase in success.   
 

5.2 Are the goals set by the National [Swedish] Agency for 
Education being fulfilled by the classes participating in this 
study?  

 
In analysing the overall result of each class it would seem that the aims and goals of 
The National [Swedish] Agency for Education are seemingly being fulfilled by the 
upper secondary classes participating in this work.  As they progress in their 
mathematical studies, they show a clear improvement in their overall results.  The 
second year pupils have an overall result which is 4,75 percentage units higher than 
the first year pupils’ and the third year group, 6,03 percent units more than the 
second year group.  This suggests that although these pupils become increasingly 
reliant on calculators as they progress to more advanced mathematics, their abilities 
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to understand whole procedures; draw conclusions and critically examine results 
remain and are even refined.  This is an apparent achievement of the coveted aims 
and goals within mathematics.  However, these findings would seem to be 
inconsistent with Lindblom’s (1998).  Although classes from six different 
programmes took part in his study, the fact remains that the results of the Natural 
Science classes analysed by Lindblom showed that the second year pupils’ average 
number of correct answers were in fact lower than the first year students’.  It is 
impossible to speculate as to which study is most representative of Swedish pupils in 
general and only further research and a wider collection of data could help to answer 
this question.         
 
In this study, the obligatory school classes have a distinctly lower result compared to 
the upper secondary groups and furthermore, the eighth class achieved a slightly 
higher result than the ninth class with 36,47% and 32,3% respectively.  It has to be 
said that the goals and aims of the Swedish School Curriculums for the obligatory 
school, are not being fulfilled by these classes.  Results well under 40% show poor 
rather than good skills in calculating and making estimates with natural and decimal 
numbers; percentages and proportions.      
 

5.3 Which mental arithmetic strategies are used by these 
pupils and what do they reveal regarding their mental 
arithmetic capabilities? 

 
In analysing the number of different methods used by each group, creativity can be 
assessed.  This is, as mentioned earlier, one of the three necessary competences for 
successful mental arithmetic.  In this aspect, a slight improvement in the average 
number of methods per pupil occurred from the eighth class to the upper secondary 
first year class.  Thereafter a further and slightly more prominent increase came for 
the upper secondary second and third year classes.  This would suggest that in 
progressing through the mathematics courses, an ability to tackle problems in 
different ways develops.  However, as mentioned before, these methods did not 
subsequently lead to the correct answers in each case, despite their potential to do so.  
It is evident that it is indeed a symbiosis of the three different competences which is 
necessary for successful mental arithmetic.  Being creative and finding new and more 
refined methods are fruitless without being able to execute them successfully.  The 
necessary number sense and automation of counting tables are seemingly factors 
which are the roots of the problems pupils encountered in this study.    
 
Evidence has been found in this work that certain types of calculations present 
difficulties for each of the participating groups and it would be logical to conclude 
that this is the case for many pupils in general.  Example eight, a multiplication of 
two decimal numbers proved to be one such problematic example.  Clearly the eighth 
and ninth classes have great difficulty in calculating this type of problem with no 
correct answers from the eighth class and 8% correct answers from the ninth class.  
The majority used algorithms and revealed consistencies with Malmer’s (2002) 
claims that using algorithms when calculating multiplications of decimal numbers 
differs from the methods used in addition algorithms for decimals and this demands 
number sense to be able to judge if the decimal point has ended up in the correct 
position.  It would seem that number sense regarding decimal numbers is a 
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problematic issue for these classes since they deem that in multiplying two decimal 
numbers, both of which are less than one, the result can be an even larger number.  
Clearly their understanding of the meanings of numbers and operations is 
insufficient.  Although the results were improved in the upper secondary classes, still 
only approximately half of the individuals in each group gave the correct answer, 
revealing number sense problems in working with decimal numbers.  Those who 
chose to use an algorithm, although fewer in number in comparison with the younger 
classes, showed the same difficulty in knowing where to place the decimal point.  
 
The tenth problem caused problems for all the classes except the upper secondary 
third year class.  Few realised that the commutative laws of multiplication could be 
applied to simplify the calculation.  One of the eighth year pupils applied this law but 
showed an uncertainty in being able to use the multiplication tables and used 
algorithms for both parts, 25 · 4 and 100 · 6,37.  In the ninth class two pupils applied 
the commutative laws but no correct answers were given.  It would seem that 
problems are occurring in their ability to make simple table calculations and in 
deeming the reasonability of their answers.  Once again, the results were better in the 
upper secondary groups but an interesting factor in the first year pupils’ 
presentations was that three of the fifteen individuals who used the commutative law, 
used it in an illogical way by multiplying 6,37 with 4.  This shows the realisation of 
the laws but not how to use them in the optimal beneficial way.  Speculative reasons 
for this can perhaps be found at the table calculation level.  These problems were 
similar for the second year class and only in the third year class did the majority show 
logical thinking, using the most appropriate form of the law and furthermore, a 
certainty in table calculations without using algorithms.   
 
Since algorithms were used by a number of individuals in each group, a further 
analysis of this was deemed relevant.  In studying the extent to which pupils used 
algorithms as strategies, general evidence of Menon’s (2004) claims that pupils 
become more and more reliant on this mechanical method of calculating as they 
progress in their mathematical studies, is difficult to establish through the analysis of 
data from this study.  It would seem that teacher A’s idea, that uncertainty causes 
pupils to use algorithms, is a claim more appropriate.  However, what can be seen is 
that pupils can use the addition and subtraction algorithms with relative certainty.  
Mistakes were made by three pupils in the eighth and ninth classes when using the 
addition algorithm showing a certain difficulty when the addition of the singular 
units gives a number greater than ten.  Multiplication algorithms were a common 
choice of method in problems five and eight, the latter with decimal numbers causing 
more problems and resulting in more incorrect answers than in the whole number 
multiplication.   
 
In testing the pupils’ abilities in recognising and using the priority rules, it is evident 
from the results that much repetition is necessary for them to be a part of pupils’ 
mathematical competence.  Although the eighth year class had worked with priority 
rules in the seventh grade, no more than 6% of their answers were correct.  However, 
the upper secondary first year pupils who had recently worked with these rules in the 
Mathematics A course, achieved the highest percentage of correct answers.   
 
One significant advantage of collecting the pupils’ methods using a questionnaire is 
that their misconceptions and wrongful usage of the mathematical language, rules, 
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symbols, etc becomes visibly evident. Through this study an alarming incorrect usage 
of the equality symbol was detectable.  Furthermore it is evident that this problem 
follows pupils through their mathematical studies.  Oksuz (2007) findings in studying 
fifth and sixth graders’ usage of the equal sign are the same findings as those in this 
analysis of eighth and ninth graders and upper secondary pupils.  The equality sign is 
recognised as a marker which signals that a calculation should be made and that the 
answer should follow directly after.  In calculations including several parts, this can 
result in long rows of unequal statements wrongfully connected.  As Oksuz states, 
pupils believe the answer is the only part which matters in a calculation and the 
means to get there are secondary and unimportant.   
 
By giving the pupils the option of using words, numbers or pictures in explaining 
their strategies it was surprising to find that no individuals used illustrations such as 
number lines or pie charts.  It would seem that these pupils lack the ability to see 
mathematical concepts as multiple metaphors which give mathematics meaning 
(Adding it up, 2001).  Numbers to them seem to be arbitrary terms as opposed to 
being collections, points on a line or arrows. 
 
From the pilot test it became evident that different school backgrounds can be 
responsible for pupils interpreting problems in different ways.  One pupil, who had 
attended and completed high school studies in Iraq, interpreted the Swedish 
multiplication sign as a decimal point.  This observation led to the query to which 
extent school background influences an individuals interpreting and calculating 
mental arithmetic problems.  Therefore the question of background was included in 
the subsequent questionnaire.  However, this one incident showing a detectable 
difference due to school background, proved to be an isolated observation in this 
study.  Despite this, further analysis in this field could be an interesting and relevant 
aspect for contemplation bearing in mind the multi-cultural classes found in schools 
today. 
      
With the information collected for this analysis, it is difficult to determine if the 
teachers of these classes have any influence on their class’s mental arithmetic skills.  
Teacher A describes the strategies she often presents for her classes to solve problems 
similar to those in this study.  Despite this, the overall results of the eighth and ninth 
classes show that they have problems in many areas of mental arithmetic.  Teacher B 
names problems that arise when her pupils calculate using decimal numbers and 
therefore her taking such examples up in class.  Despite this, difficulties arose for 
these pupils when tackling such examples in this study.  It would seem that although 
these pupils receive ideas and tips from their teacher, their abilities are not improved 
to a greater extent.       
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6  Discussions 
 
Although this study originated from relatively narrow premises, the results opened up 
a much wider spectrum for analysis.  In this chapter these aspects will be highlighted 
and personal speculations made.  It is hoped that these points may give other 
teachers food for thought and a consciousness for potential hidden aspects in their 
pupils understanding of mathematics.  Finally, the diversity of the results in this 
study shows that further research can be conducted in several aspects within this 
field.  Suggestions for further research will therefore be given. 
 

6.1 Pedagogical Contributions of This Study  
 
The surrounding society presents us with many options and choices to be made in our 
daily lives.  How should we invest our money; where should we shop; which political 
party should we vote for and so forth are all questions we are faced with.  To make the 
best choices to influence our lifestyle we need to be able to think critically and judge 
the outcome of our choices.  Furthermore, many occupations demand a good 
competence in mental arithmetic.  Swedish school authorities realise this and set 
goals within mathematics to prepare pupils for these tasks.  Through integrating a 
calculator free part in the national tests for mathematics, stress is placed on the 
importance of mental arithmetic.  The question is, are these measures adequate in 
encouraging pupils to reach these goals?  In this study it would seem that the upper 
secondary pupils are attaining these goals whereas the eighth and ninth grade classes 
are falling short.   
 
Perhaps choosing upper secondary pupils from the Natural Science Programme 
cannot be seen as representative for all upper secondary pupils.  As mentioned 
earlier, pupils who choose this programme often have earlier success within 
mathematics and this may account for the high results.  In Lindblom’s study (1998), 
Natural Science pupils did achieve a higher result but the fact remains that he found 
the other upper secondary classes’ results were, on average more than 50%.  It would 
be reasonable to believe that the results in this work would be similar if classes from 
other programmes had been chosen.  However, by choosing these participants, this 
study can suggest that despite pupils being dependent on calculators through 
studying maths at a higher level than pupils in other programmes, they still retain 
good mental arithmetic strategies and an ability to carry them out correctly.  This 
raises queries to frequent usage of calculators actually deteriorating pupils’ mental 
arithmetic competences, a claim made by some teachers (Lindblom, 1998).   
 
In assessing how important this competence is, it would seem that there are again 
different opinions.  Whereas some (Reys, et.al., 1999) see mental arithmetic as vital, 
to be able to participate in society and make the decisions we are faced with daily in 
connection with our economy, some believe that algorithms can help us in the same 
way.  Malmer (2002) encourages teachers to choose between teaching their classes’ 
mental arithmetic or algorithms and Ljungblad (2001) claims that algorithms allow 
those with difficulties in mathematics to manage their economy.  From this study, it 
is apparent that many pupils do choose algorithms for potential mental arithmetic 
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calculations and with addition and subtraction computations the results are generally 
successful.  However, in cases of multiplication and division using algorithms, the 
results deteriorate.  It is obvious that with algorithms, the need for creativity 
diminishes but number sense and being able to carry out one digit multiplications 
and divisions are crucial.  In result of this it is my opinion that algorithms cannot take 
the place of mental arithmetic.  Algorithms are in fact dependent on mental 
arithmetic, albeit in dealing with smaller numbers.  None the less, I suggest that 
algorithms can be a complement to mental arithmetic but that they can never take its 
place.   
 
An idea I would like to present for mathematics teachers in their contemplation 
regards the methods for carrying out mental arithmetic calculations.  I believe the 
exclusion of using pen and paper is a disadvantage to those who learn and work most 
efficiently with visual aids.  In analysing the participants’ papers it became evident 
that many individuals make notes of intermediary calculations even when working 
with alternative strategies to algorithms.  With larger numbers it can be necessary to 
make several intermediary calculations which can be difficult to carry out successfully 
without keeping order visually.  Therefore, I believe denying the use of pen and paper 
can be disadvantageous to certain pupils as well as reducing the scope of mental 
arithmetic.  In calculations of larger numbers without pen and paper there is a risk 
many will abandon mental strategies and resort to algorithms or technical aids, 
refraining from developing their mental arithmetic competence.   
 
In order to practice successful mental arithmetic, the literature study shows that 
number sense, an automation of counting tables and a creative ability to apply and 
use different counting properties are necessary.  After this study I would like to add a 
further aspect to this list.  It would seem that many pupils are unaware of what 
mental arithmetic actually is since in this analysis only two of the ten problems were 
free from algorithmic attempts throughout the five different classes.  This would 
seem to provide an adequate answer to the question posed in the title of this work.  
“Is it all in their heads?”, the answer is seemingly no.  In many instances pupils 
abandon cognitive attempts and resort to mechanical strategies.  Perhaps it is 
reasonable to conclude that many individuals have unclear definitions of mental 
arithmetic and that clarification as well as illustrating the advantages it brings may 
encourage pupils to use it in the correct form.  Therefore, I suggest that adding an 
understanding of the meaning of mental arithmetic and its benefits for the individual 
would be an advantageous competence to add to the list. 
 
This study is based on specific ideas of what mental arithmetic is; how it should be 
carried out and how important it is and this in turn allows for the previous 
suggestion.  However, it should not be forgotten that clear-cut definitions in this area 
in fact do not exist.  The ideas in this study coincide with Malmer’s (2002) claims of 
three competences being necessary for successful practice of mental arithmetic.  
Although this interpretation places number sense as a separate competence within 
and necessary for mental arithmetic, it would be reasonable to contemplate if the 
relationship and hierarchy between these two aspects can differ.  Claims could be 
reasonably made that mental arithmetic is a subset of number sense.  Whereas 
Malmer’s ideas suggest that number sense is necessary in able to conduct successful 
mental arithmetic, others may claim that number sense comes through practicing 
mental arithmetic.  The hierarchy of these different aspects of mathematics could be 
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discussed and easily challenged.  These potential differences in interpretations of the 
different mathematical aspects could be fruitful aspects for further research.             
 
In mathematics, seeing relationships and mathematical connections are important 
for success (Mathematics.  Aim of the Subject, 2008).  The fact that so few pupils 
participating in this study discovered the direct connection between examples three 
and nine may suggest that this is an area which pupils have difficulties with.  In 
discussions with my supervisor we speculated in the possibility that pupils tackle 
each problem as an isolated case without attempting to see any connections with 
earlier examples.  It would seem that they tackle mathematical problems in a 
mechanical fashion and, this in turn may be a result of the culture of the mathematics 
classroom.  Through giving pupils examples connected in different ways, allowing 
them to benefit from using calculations made earlier, they may be more inclined to 
seek connections and relationships between tasks.        
 
The teachers of the participating classes in this study realise the goals set by the 
National [Swedish] Agency for Education.  They promote mental arithmetic in class 
work and tests through giving problems which should be conducted without 
calculators.  The teachers of the eighth and ninth classes and the upper secondary 
first and second year classes are aware of the difficulties many of their pupils have 
and therefore give tips and strategies during class time.  The question to be answered 
is why problems remain in the pupils’ mental arithmetic skills, despite these teacher 
tactics?  In an earlier project (Björkström, 2006) the pupils’ results in mental 
arithmetic were developed through discussions in small groups, with each individual 
being active in explaining the different methods they used.  This not only gave the 
other group members a mathematical “buffé” to choose from but even allowed each 
pupil to structure their thoughts and become aware of their own strategies.  Perhaps 
this is a more appropriate teacher strategy, allowing pupils’ awareness to protrude 
and allowing them to choose methods to suit them instead of trying to adopt singular 
methods given by the teacher.  Even being given the opportunity to work in small 
groups may be an advantageous factor since many pupils become more active when 
not having the whole class as an audience.  
 
Although this study was designed to test pupils in mental arithmetic, other aspects 
became apparent through analysing the pupils written thoughts.  An interesting 
thought arose in discussions between my supervisor and myself, when studying the 
data.  The wrongful usage of the equals sign is a common problem for many pupils 
today and the question arose as to why this is so.  Thinking back to my school years in 
the 1980’s, I cannot recall ever being checked or corrected on this aspect.  My 
supervisor also suggests that this may be a relatively recent problem arising more 
frequently in the last few years.  Can it be that calculators are responsible for this 
trend?  Although they do not seem to be responsible for deteriorating pupils’ mental 
arithmetic skills in this work, it may be possible that they are the cause of other 
negative trends.  Pupils become more and more dependent on these technical devices 
as they progress in their mathematical studies.  After pressing the equal symbol, the 
calculator subsequently gives the answer and it may be reasonable to suggest that the 
strategies for operating them are becoming so automated that they are permeating 
pupils’ mathematical ideas and are being transferred to written mathematics.  It is 
rather paradoxical to think that a technical device created to help us advance our 
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mathematical competence, may be a hindrance and actually changing our way of 
thinking in a negative manner. 
 
Although this study, due to the number of participants, cannot give any general 
conclusions, it is my hope that teachers, through reading this work, will be inspired 
into contemplating the aspects taken up.  Mental arithmetic is realised as important 
by the Swedish school authorities and mentioned in the relevant school documents, 
but do all Swedish school pupils actually practice it or even know what it entails?  
Furthermore, it is my wish to relay the facts that, through asking pupils to participate 
in this kind of exercise, taking no longer than half an hour of class time, the 
information retrieved is highly informative.  Not only can the teacher asses the level 
of the pupils’ mental arithmetic competence, but many instances of weakness in their 
mathematical ideas and interpretations can be detected.       
 

6.2 Further Research  
 
Although this study is based on specific ideas regarding definitions of mental 
arithmetic and which competences are necessary, there are differing opinions. 
 

• Is number sense necessary to successfully conduct mental arithmetic or is it 
achieved through practicing it? 

 
As mentioned earlier, pupils with different school background can interpret 
mathematics differently to their Swedish class mates.  In today’s multicultural 
classrooms this can be a problem worth addressing. 
 

• Which effect does nationality combined with school background have on a 
pupil’s mental arithmetic competence? 

 
It would seem that despite teachers’ efforts, pupils still, in many cases, have problems 
with mental arithmetic. 
 

• Which teacher strategies help pupils to develop their mental arithmetic 
competences? 
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Appendix A1:1 

 
HUVUDRÄKNINGSUPPGIFTER                                     
 
Lös följande uppgifter på valfritt sätt dock utan miniräknare eller annat 
tekniskt hjälpmedel. 
 
Tid: 5 minuter. 
 
 

1.     87 + 38 = 
 
 
2.     40 / 2,5 = 
 
 
3.     Vad är 25 % av 84? 
 
 
4.     89 – 37 = 
 
 
5.     31 · 12 = 
 
 
6.     12 / 0,001 = 
 
 
7.     7 · 8 + 6 = 
 
 
8.     0,35 · 0,2 = 
 
 
9.     Vad är 84 % av 25? 
 
 
10.    25 · 6,37 · 4 = 
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Appendix A1:2 
 
MENTAL ARITHMETIC PROBLEMS                                     
 
Solve the following problems with the method of your choice without the 
use of a calculator or other technical aids. 
 
Time: 5 minutes. 
 
 

1.    87 + 38 = 
 
 
2.    40 / 2,5 = 
 
 
3.    What is 25 % of 84? 
 
 
4.    89 – 37 = 
 
 
5.    31 · 12 = 
 
 
6.    12 / 0,001 = 
 
 
7.    7 · 8 + 6 = 
 
 
8.    0,35 · 0,2 = 
 
 
9.    What is 84 % of 25? 
 
 
10.    25 · 6,37 · 4 = 
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Appendix A2:1 
 
Skriv hur du tänkte/räknade i varje huvudräkningsuppgift.  Du 
kan rita bilder, beskriva med ord och/eller visa med siffror. 
 
Uppgift 1.    87 + 38 =    
 
 
 
 
 
Uppgift 2.    40 / 2,5 =  
  
 
 
 
 
Uppgift 3.    Vad är 25 % av 84?  
 
 
 
 
  
Uppgift 4.    89 – 37 =   
 
 
 
 
 
Uppgift 5.    31 · 12 =  
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Uppgift 6.    12 / 0,001 =   
 
 
 
 
 
 
Uppgift 7.    7 · 8 + 6 =  
 
 
 
 
 
 
Uppgift 8.    0,35 · 0,2 =   
 
 
 
 
 
 
Uppgift 9.    Vad är 84 % av 25?   
 
 
 
 
 
 
Uppgift 10.   25 · 6,37 · 4 =   
 
 
 
 
 
 
 
Tack för din medverkan! 
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Appendix A2:2 
 
Write down your thoughts/calculations for each of the mental 
arithmetic problems.  You may draw pictures, describe using 
words and/or illustrate with numbers. 
  
Problem 1.    87 + 38 =    
 
 
 
 
 
 
Problem 2.    40 / 2,5 =  
  
 
 
 
 
 
Problem 3.    What is 25 % of 84?  
 
 
 
 
 
  
Problem 4.    89 – 37 =   
 
 
 
 
 
 
Problem 5.    31 · 12 =  
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Problem 6.    12 / 0,001 =   
 
 
 
 
 
 
Problem 7.    7 · 8 + 6 =  
 
 
 
 
 
 
Problem 8.    0,35 · 0,2 =   
 
 
 
 
 
 
Problem 9.    What is 84 % of 25?   
 
 
 
 
 
 
Problem 10.   25 · 6,37 · 4 =   
 
 
 
 
 
 
 
Thank you for your participation! 
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Appendix A3:1 
 
PILOTTEST I HUVUDRÄKNING O81002 
ANTAL ELEVER: 18 
 

UPPGIFT ANTAL RÄTT 
SVAR 

ANTAL FEL 
SVAR 

ANTAL SOM EJ 
SVARADE 

1 16 2 0 
2 7 6 5 
3 17 1 0 
4 18 0 0 
5 12 6 0 
6 9 8 1 
7 16 1 1 
8 7 9 2 
9 6 2 10 
10 6 2 10 

 
Här kommer en sammanställning av metoder som jag hittade för varje uppgift: 
 
UPPGIFT 1 
Algoritm 
Öka där/minska där 
Beräkning med tiotalen och entalen var för sig 
Uppdelning av beräkningen i ett antal mellanled  
 
UPPGIFT2 
Dividera täljaren med 4 och sedan multiplicera svaret med 4 
Multiplicera nämnaren med 2 och sedan svaret med 2 
Multiplikation med ”trial and error” 
Multiplicera nämnaren och täljaren med 10 
Algebra 
 
UPPGIFT 3 
Multiplikation med ¼ eller division med 4 
Beräkna 1 % och multiplicera svaret med 25 (Algoritm) 
Algebra 
25 % av 80 plus 25 % av 4 
 
UPPGIFT 4 
Beräkning med tiotalen och entalen var för sig 
Algoritm 
 
UPPGIFT 5 
Algoritm 
Distributiva lagar  
 
UPPGIFT 6 
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Multiplicera nämnaren och täljaren med 1000  
Dividera täljaren men 12 och multiplicera svaret med 12 
Dividera med 1 och manipulera svaret 
Gör om till en multiplikation 
 
UPPGIFT 7 
Denna uppgift måste jag göra om till nästa gång.  Det flesta klarade uppgiften och det 
enda jag kunde se var att vissa elever inte kan åttans tabell.  Om jag gör om uppgiften 
till 6 + 7 · 8 blir den mer giltig för att testa kunskaper om prioriteringsreglerna. 
 
UPPGIFT 8 
Dividera 0,35 med 5 istället 
Multiplicera båda faktorer med 10 och dividera svaret med 100 
Gör båda faktorer till heltal och räkna antal siffror bakom komma tecknet 
Algoritm  
 
UPPGIFT 9 
En elev kopplade denna uppgift till uppgift 3 
Multiplikation med 0,25 (algoritm) 
Dela upp i flera mellanled  
Algebra 
Algoritm 
 
UPPGIFT 10 
Kommutativa lagar  
Algoritm (med faktorerna i samma ordning) 
En elev avrundade 6,37 till 6.   
    
 
 



 

 

45 

Appendix A3:2 
 
PILOT TEST IN MENTAL ARITHMETIC, 2nd OCTOBER 2008. 
NUMBER OF PUPILS: 18 
 

PROBLEM NUMBER OF 
CORRECT 
ANSWERS 

NUMBER OF 
INCORRECT 
ANSWERS 

NUMBER OF 
PUPILS GIVING 
NO ANSWER 

1 16 2 0 
² 7 6 5 
² 17 1 0 
4 18 0 0 
5 12 6 0 
6 9 8 1 
7 16 1 1 
8 7 9 2 
9 6 2 10 
10 6 2 10 

 
Here follows a compilation of the methods I found for each problem: 
 
PROBLEM 1 
Algorithm 
Increase here/decrease here 
Calculating the tens and the units separately 
Dividing the problem into several intermediary calculations 
 
PROBLEM 2 
Dividing the numerator by 4 and thereafter multiplying the answer by 4 
Multiplying the denominator by 2 and thereafter the answer by 2 
Multiplication with ”trial and error” 
Multiplying the denominator and numerator with 10 
Algebra 
 
PROBLEM 3 
Multiplying by ¼ or division by 4 
Calculating 1 % and multiplying the answer by (Algorithm) 
Algebra 
25 % of 80 plus 25 % of 4 
 
PROBLEM 4 
Calculating with the tens and the units separately 
Algorithm 
 
PROBLEM 5 
Algorithm 
Distributive laws 
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PROBLEM 6 
Multiplying the denominator and the numerator with 1000  
Dividing the numerator by 12 and multiplying the answer by 12 
Dividing by 1 and manipulating the answer 
Turning the calculation into a multiplication 
 
PROBLEM 7 
I will have to reconstruct this calculation for next time.  Most pupils managed this 
problem and the only aspect I could detect was that some pupils couldn’t manage the 
eight times table.  If I change the problem to 6 + 7 · 8 it will be more valid in testing 
competence regarding the priority rules. 
 
PROBLEM 8 
Dividing 0,35 with 5 instead 
Multiplying both factors by 10 and dividing the answer by 100 
Making both factors whole numbers and counting the number of digits behind the 
decimal point 
Algorithm  
 
PROBLEM 9 
One pupil connected this problem to problem number 3 
Multiplying by 0,25 (algorithm) 
Dividing the calculation into several intermediary calculations 
Algebra 
Algorithm 
 
PROBLEM 10 
Commutative laws 
Algorithm (with the factors in the same order) 
One pupils rounded off 6,37 to 6   
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Appendix B1:1 
 
Enkät till läraren. 

 
1. Vilken av klasserna i undersökningen undervisar du? 

…………………………………………………………………………. 

 

2. Vad menar du med begreppet huvudräkning? 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………………………………………………………… 

 

3. Hur ser du på klassens kunskaper och färdigheter i 

huvudräkning? 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………………………………………………………… 

 

4. Tar du upp huvudräkning i klassen? 

………………………………………………………………………… 
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5. Om du har svarat ja till fråga fyra, hur ofta? 

………………………………………………………………………… 

 

 

6. Om du har svarat ja till fråga fyra, vad är det som du tar upp? 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………………………………………………………… 

7. Reglerar du dina elevers användning av miniräknaren?  

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………………………………………………………… 

 

       
 
 
 
 
Ett stort tack till dig för din medverkan 
samt att jag fick besöka din klass! 
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Appendix B1:2 
 

Questionnaire for the teacher. 
 

1. Which of the classes in this survey do you teach? 

…………………………………………………………………………. 

 

2. What does mental arithmetic mean to you? 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………………………………………………………… 

 

3. How do you regard your classes’ knowledge and skills in 

mental arithmetic? 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………………………………………………………… 

 

4. Do you approach mental arithmetic in your class? 

………………………………………………………………………… 
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5. If you have answered yes to question four, how often? 

………………………………………………………………………… 

 

 

6. If you have answered yes to question four, what do you take 

up? 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………………………………………………………… 

7. Do you regulate your pupils’ usage of calculators?  

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………………………………………………………… 

 

       
 
 
 
 
Sincere thanks to you for your 
participation and for allowing me to visit 
your class! 
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Appendix B2:1  
NAMN:……………………………… 

     
KLASS: ……………………………... 

HUVUDRÄKNINGSUPPGIFTER                                                                                                   
Lös följande uppgifter på valfritt sätt dock utan miniräknare eller annat 
tekniskt hjälpmedel. 
 
Tid: 10 minuter. 
 

1.    87 + 38 = 
 
 
2.    40 / 2,5 = 
 
 
3.    Hur mycket är 25 % av 84? 
 
 
4.    89 – 37 = 
 
 
5.    31 · 12 = 
 
 
6.    12 / 0,001 = 
 
 
7.    6 + 3 · 8 = 
 
 
8.    0,35 · 0,2 = 
 
 
9.    Hur mycket är 84 % av 25? 
 
 
10.    25 · 6,37 · 4 = 
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Appendix B2:2    
NAME: ……………………… 

     

CLASS: ……………………………... 

MENTAL ARITHMETIC TASKS                                                                                                   
Solve the following problems with the method of your choice without the 
use of a calculator or other technical aids. 
 
Time: 10 minutes. 
 

1.    87 + 38 = 
 
 
2.    40 / 2,5 = 
 
 
3.    How much is 25 % of 84? 
 
 
4.    89 – 37 = 
 
 
5.    31 · 12 = 
 
 
6.    12 / 0,001 = 
 
 
7.    6 + 3 · 8 = 
 
 
8.    0,35 · 0,2 = 
 
 
9.    How much is 84 % is 25? 
 
 
10.    25 · 6,37 · 4 = 
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Appendix B3:1 
 

• NAMN och KLASS: …………………………………………………………. 
 

• HAR DU GÅTT I SKOLAN I ETT ANNAT LAND OCH I SÅ FALL 

VILKET LAND? ……………………………………………………............... 

 
Skriv hur du tänkte/räknade i varje huvudräkningsuppgift.  Du 
kan rita bilder, beskriva med ord och/eller visa med siffror. 
 
Uppgift 1.    87 + 38 =    
 
 
 
 
Uppgift 2.    40 / 2,5 =  
  
 
 
 
Uppgift 3.    Hur mycket är 25 % av 84?  
 
 
 
 
 Uppgift 4.    89 – 37 =   
 
 
 
 
Uppgift 5.    31 · 12 =  
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Uppgift 6.    12 / 0,001 =   
 
 
 
 
 
 
Uppgift 7.    6 + 3 · 8 =  
 
 
 
 
 
 
Uppgift 8.    0,35 · 0,2 =   
 
 
 
 
 
 
Uppgift 9.    Hur mycket är 84 % av 25?   
 
 
 
 
 
 
Uppgift 10.   25 · 6,37 · 4 =   
 
 
     
 
 
 
Tack för din medverkan! 
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Appendix B3:2 
 

• NAME and CLASS: …………………………………………………………. 
 

• HAVE YOU GONE TO SCHOOL IN ANOTHER COUNTRY AND IF 

SO WHICH COUNTRY? 

……………………………………………………............... 

Write down your thoughts/calculations for each of the mental 
arithmetic problems.  You may draw pictures, describe using 
words and/or illustrate with numbers. 
 
Problem 1.    87 + 38 =    
 
 
 
 
Problem 2.    40 / 2,5 =  
  
 
 
 
Problem 3.    How much is 25 % of 84?  
 
 
 
 
Problem 4.    89 – 37 =   
 
 
 
 
Problem 5.    31 · 12 =  
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Problem 6.    12 / 0,001 =   
 
 
 
 
 
 
Problem 7.    6 + 3 · 8 =  
 
 
 
 
 
 
Uppgift 8.    0,35 · 0,2 =   
 
 
 
 
 
 
Problem 9.    How much is 84 % of 25?   
 
 
 
 
 
 
Problem 10.   25 · 6,37 · 4 =   
 
 
 
     
 
 
Thank you for your participation!   

 

 
 


