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Abstract. This study will focus on students’ attitude towards 
mathematics. A negative attitude might be one reason for choosing 
practical mathematics in upper secondary school. The sample includes 
230 students from 3 business schools in Norway in their first half-year, 
when business mathematics was on their schedule. The data were 
collected through surveys. Then, using a factor analysis, a measurement 
instrument for ‘attitude towards mathematics’ was constructed. The 
chosen methods were the independent-samples t-test and a binary 
logistic regression. A substantial difference was found among the 
students depending on their choice of the mathematical level at upper-
secondary school. The findings suggest that students with practical 
mathematics have substantially lower self-confidence, value and 
enjoyment in mathematics than those who chose the other levels of 
mathematics. Should Norwegian universities consider changing their 
requirements to a qualification level of skills within mathematics for 
degrees in economics and business administration? Changing the 
enrolment rules – requiring theoretical mathematics from upper-
secondary school – would perhaps lead students with low self-
confidence and enjoyment in mathematics to choose courses that 
involve less use of mathematics. 
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1. Introduction 
At Norwegian upper-secondary school, students can choose between three 
levels of mathematics. The first level is practical mathematics, and the two others 
are theoretical mathematics either within social sciences or within natural 
sciences. Several undergraduate courses in the field of business require 
theoretical skills in mathematics. Therefore, students who have chosen practical 
mathematics are falling behind in almost all courses at business school. 

In Norway, admission to business schools is primarily based on the GPA (grade 
point average) from upper-secondary school independent of the kind of 
mathematics studied (practical or theoretical mathematics in either natural 
science or social science). The need for mathematics depends on the type of 
business course chosen. At the Norwegian business schools, there are some 
courses with little or no use of mathematics (like the introduction to 
organizational theory and business law) and others that involve some 
mathematics (courses in marketing and accounting). The moderate use of 
mathematics is necessary in macroeconomics, budgeting and introduction to 
business courses. Finally, there are courses with more intense use of 
mathematics (microeconomics and finance).  

Many students are successful in passing mathematics at upper-secondary 
school, but they do not necessarily perform well in business studies. Various 
undergraduate courses in the business area require theoretical skills in 
mathematics. Students with a lack of knowledge of mathematics are at risk of 
underperformance. Therefore, students who have chosen practical mathematics 
are falling behind in almost all courses at business schools (Opstad, 2018). The 
difference is largest in quantitative courses. As a result, students who have taken 
practical mathematics courses are not necessarily ready for studying at business 
schools. Remediation of this gap will take time and incur costs. Many students 
will never catch up. Why are so many students taking practical mathematics? To 
improve the success rate within business courses, we need a better picture of 
who these students are.  

This study will focus on students’ attitude towards mathematics. A negative 
attitude towards mathematics might be a reason for choosing practical 
mathematics. One can avoid studying more mathematics than necessary, even 
though a higher level of mathematics is a strong predictor of success in business 
studies. The level of preparedness gained through upper-secondary school is a 
critical factor for performance in business schools. Do students choose practical 
mathematics due to lower values of attitudes towards mathematics? Many 
students made the choice before they had a clear idea about their further studies. 

Using factor analysis, a measurement instrument for attitude towards 
mathematics will be constructed in this paper. 

 

2. Literature Review 
Many studies have examined attitudes towards mathematics using different 
versions of factors and instruments. Fennema and Sherman (1976) wrote a 
classical article presenting nine scales: (1) Attitude towards Success in 
Mathematics, (2) Male Domain, (3) Mother Scale, (4) Father Scale, (5) Teacher 
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Scale, (6) Confidence, (7) Anxiety, (8) Motivation and (9) Usefulness. Other 
researchers have made modifications to the Fennema–Sherman scales. 
Adediwura (2011) focused on confidence, anxiety, motivation and usefulness. 
Tapia and Marsh (2004) constructed new instruments to measure attitudes 
towards mathematics, including confidence, anxiety, value, enjoyment, 
motivation and parent/teacher expectation. They constructed a factor analysis 
using four scales: (1) Self-Confidence, (2) Value, (3) Enjoyment and (4) 
Motivation. They dropped the parent/teacher factor, since it did not seem to 
have a substantial impact. Many studies have used this four-scale model (Guy et 
al., 2015; Huang & Lin, 2015; Majeed et al., 2013).  

Some studies have limited the research to three indicators by dropping 
motivation (Adelson & McCoach, 2011; Kiwanuka et al., 2017). High levels of 
anxiety related to mathematics might have a negative impact on students’ 
choices. Students with high mathematics anxiety perform worse in mathematics 
courses (Luttenberger et al.,2018; Sheffield & Hunt, 2006). Students’ attitude 
towards mathematics is a key factor for learning mathematics and has a positive 
impact on their mathematical achievement (Benken et al., 2015; Groen et al., 
2015; Higgins et al., 2017). Many will try to avoid mathematics even if it is a very 
important subject for their future career (Anderson, 2007; Mutawah & Masooma, 
2015). 

Mathematics self-concept has a positive effect on achievement, but an increased 
level of enjoyment in mathematics does not have any direct impact on 
performance (Pinxten et al., 2014). On the other hand, García et al. (2016) and 
Mazana et al. (2019) find a positive relationship between enjoyment and 
mathematics achievement. The question remains of whether making 
mathematics more enjoyable will have an influence on the result. Students who 
fail in mathematics report a lower level of self-confidence and motivation. 
Furthermore, those who have a negative attitude towards mathematics obtain 
low grades in their final exam (Núñez-Peña et al., 2013; Christopher, 2018).  

Research on the gender gap in regard to attitudes towards mathematics is 
mixed. Odell and Schumacher (1998) observed that males had a more positive 
attitude towards mathematics than females at a business college. Hyde et al. 
(1990) found the gender difference in mathematics to be moderate, but their 
results indicated that males are more confident than females. Other studies have 
found no significant gender differences (Köğce et al., 2009; Mohd et al., 2011; Yeo 
et al., 2015).  In other fields like students’ reading achievement the research 
shows a gender gap in favour of girls (Osman et al. 2016). 

 This study sought to understand the impact of business students’ attitude 
towards mathematics on their selection of mathematics options at upper-
secondary school. The use of mathematics in business schools depends on the 
kind of course, but one cannot complete the programme without using 
mathematics. Is there a link between the attitudes towards mathematics and the 
choice of courses in mathematics? Is there a gender gap? This paper does not  
emphasis on the factors that develop students’ attitude towards mathematics. 
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3. The Structure of Upper-Secondary School Mathematics 
In Norway, studying mathematics is compulsory for the two first years of 
upper-secondary school. In the second year, students can choose between:  

1. Practical mathematics (P maths) 
 
The students learn about useful functions for making mathematical 
models of practical relationships. The focus is on functions in practice to 
describe and analyse situations from daily life and working life. 
 

2. Mathematics for business and social science (S1 maths) 
 
The students deal with the language of symbols in mathematics, 
involving symbols and the active use of formulae. The subjects include 
algebra, the use of functions and the analysis of graphs and deal with 
exponential functions and regression analyses. The students learn about 
calculation and solving equations of the first and second degree. They 
also become familiar with the binominal as well as the hypergeometric 
distribution. 
  

3. Mathematics for natural science (N1 maths)  

This includes the calculation and analysis of figures in the plane. A main 
subject is geometry, including the use of vectors and coordinates to 
convert geometrical problems into algebra. The students also deal with 
the development of formal logical arguments in a geometrical context. (In 
Norway, this course is called R1 maths). 

In the last year of upper-secondary school, mathematics is voluntary. However, 
students who have taken S1 or N1 mathematics can choose to continue with 
mathematics in the last year but only in the same field. With natural science 
mathematics, one can study more advanced mathematics in those topics (N2 
mathematics). With S1 mathematics from the second year, one can decide to 
specialize in the same area by taking S2 mathematics. 

 

4. Data, Methodology and Result 
This section presents the data collected for the study and the sampling 
procedures applied. The methods of analyses and the results are provided in the 
final part of the section. 
 
Study Sample  
In accordance with the research objective, data were gathered by surveying 
students. The sample includes 230 students from 3 business schools in Norway 
in their first half-year, when business mathematics was on the schedule. This is a 
compulsory course to ensure that students have the background needed for 
business courses. The majority of the participants in the sample attended the 
Norwegian University of Science and Technology (NTNU) Business School. The 
students responded to a designed questionnaire during a compulsory course in 
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the first semester. Most of them chose to answer the questionnaire, but it did not 
catch up with students who were absent from the course that day. This explains 
why the response rate is around 60 per cent. 
 

Table 1. Compulsory mathematics courses: Second year at upper-secondary school 

Course Males Females All Percentage 

P   37    30   67   29.1 

S1   56   49 105   45.7 

N1   36   22   58    25.2 

All 129 (55.9%) 101 (44.1%) 230 100.0 
 

Table 2.Voluntary mathematics courses: Third year at upper-secondary school 

Course Males Females All Percentage 

S2    44   38   82   35.6 

N2   23   14   37   16.1 

Non-mathematical course   62   49 111   48.3 

 129 101 230 100.0 
 

The majority of the students are males. The most popular course is mathematics 
for business and social science. This course provides the skills that are most 
relevant to business studies. This is the best choice for students who plan to 
attend business schools. About half of the students did not take any 
mathematical course in their last year at upper-secondary school. The boys 
found the most theoretical course (N2) to be more attractive than the girls. 

The students were non-randomly allocated. We have not evaluated the 
representativeness of the final sample by comparing the average student 
characteristics for the final sample with the characteristics of all the enrolled 
students, but this has been undertaken in a previous similar study 
(Bonesrønning & Opstad, 2015). There were slightly more girls than boys, and 
the average student in the sample had a slightly higher GPA than the average 
student. The reason is that higher percentages of male students and of students 
with lower achievement were absent from the lectures. The difference was small. 
We assume that the situation is the same for this sample as well, but data are not 
available for testing this.  

Students’ attitudes towards mathematics can be measured by using the 
Attitudes Toward Mathematics Inventory (ATMI) (Tapia and Marsh, 2004). 
Sundre et al. (2012) used this method for Norwegian students without 
performing any factor analysis. Since it is not clear how well these questions fit 
Norwegian students, we decided to conduct a factor analysis. It is not 
necessarily the case that a research instrument that has been proven to be 
reliable and effective in an American educational context is valid for Norwegian 
conditions. A test using the dataset in this study applying the same classification 
confirmed this assumption. 

Like many other studies (Adelson & McCoach, 2011; Kiwanuka et al., 2017), we 
limit the analysis to only three factors. According to Lim and Chapman (2013), 
attitudes towards mathematics can be categorized into three sub-constructs: (i) 
enjoyment of mathematics; (ii) self-confidence in mathematics; and (iii) value of 
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mathematics. They removed the motivation subscale since there was a high 
correlation between enjoyment and motivation (r = 0.96). This shorter ATMI did 
not have an impact on the property of the instrument. 

The criteria for choosing items for the construction of the factor analysis were 
(Adelson & McCoach, 2011): 

 (a) the coefficient was at least 0.4; 

 (b) the pattern coefficient for non-relevant factors was less than 0.3;  

 (c) the pattern coefficient for non-relevant factors was 0.2 or less than the value 
of the relevant factor;  

(d) the Cronbach’s alpha was above 0.70. 

Table 3 presents the result from the factor analysis using the different 
components. A 7-point Likert scale was selected, on which strongly disagree = 1 
and strongly agree = 7. This choice is not obvious, but a 7-point scale might 
perform better than a 5-point scale (Joshi et al., 2015).   Following the definition, 
we constructed six items for each to reflect the three categories.  
 

Table 3. Results of the factor analysis 

 
 

No. Item  
(7-point Likert scale)  

Factor 
loading 

Cronbach’s 
alpha 

Self-
confidence 

1 I have a lot of self-confidence when it comes to 
mathematics 

0.847 

0.89 

2 I learn mathematics easily 0.831 

3 I believe I am good at solving mathematics problems 0.816 

4 I am able to solve mathematics problems without 
too much difficulty 

0.804 

5 Mathematics does not scare me at all 0.676 
6 I expect to do fairly well in any mathematics class 

that I take 
0.445 

Value 1 Mathematics is a very worthwhile and necessary 
subject 

0.901 

 
0.85 

 
 

2 Mathematics is one of the most important subjects 
for people to study 

 
0.763 

3 Mathematics is important in everyday life 0.672 
 
4 

A strong mathematics background could help me in 
my professional life 

0.546 

5 I think studying advanced mathematics is useful 0.446 

6 I can think of many ways in which I use 
mathematics outside school 

0.442 

Enjoyment 1 Mathematics is a very interesting subject 0.785 

 
 

0.80 

2 I am happier in a mathematics class than in any 
other class 

0.675 

3 I would prefer to do an assignment in mathematics 
than to write an essay 

0.500 

4 I like to solve new problems in mathematics 0.482 

5 I gain great satisfaction from solving a mathematics 
problem 

 
0.449 

6 I am willing to take more than the required amount 
of mathematics 

0.435 
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Table 4 gives a thorough definition of each of the three separate categories.  

 
Table 4. Categories 

Category Description 

Self-confidence To measure students’ confidence and self-
concept of their performance in 
mathematics. It measures whether or not 
students believe that they have enough 
ability to succeed in mathematics.  

Value of mathematics To measure students’ beliefs in the 
usefulness, relevance and worth of 
mathematics in their life now and in the 
future.  

Enjoyment of mathematics To measure the degree to which students 
enjoy working with mathematics. 

 
The self-confidence category contains items measuring students’ certainty in the 
subject. It depends on their ability and expectation of achieving good grades. 
Following the definition, we constructed six items for each to reflect the three 
categories.  
 

Table 5. Mean value for different mathematical backgrounds in upper-secondary 

school (the items were measured using a 7-point Likert scale (1 being ‘strongly disagree’ 
and 7 ‘strongly agree’) 

 

Dimension P S1 N1 S2 N2 ALL St. dev. 

        

Self-
confidence 

3.59 4.37 4.80 4.59 5.13 4.26 1.19 

Value of 
mathematics 

4.49 5.00 5.28 5.03 5.46 4.97 1.08 

Enjoyment of 
mathematics 

3.99 4.14 4.49 4.29 4.79 4.41 1.08 

N (67) (105) (58) (88) (37) (229)  

 

Table 5 presents the mean score on each of the three dimensions for students 
opting for different levels of mathematics in upper secondary school.       

Table 6a. Independent samples t-test (two-tailed): S1 compared with P 

Dimension Mean 
difference  

T-value (assuming unequal 
variances) 

Self-confidence 0.784 4.58 (***) 

Value of mathematics 0.513 2.950 (***) 

Enjoyment of mathematics 0.154 1.00 
 

Notes: *, ** and *** denote significance at the 10%, 5% and 1% level, respectively. 
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Table 6b. Independent samples t-test (two-tailed): N1 compared with P 

Dimension Mean 
Difference  

T-value (assuming unequal 
variances) 

Self-confidence 1.22 6.43 (***) 

Value of mathematics 0.791 4.38 (***) 

Enjoyment of mathematics 0.49 2.47 (**) 

Notes: *, ** and *** denote significance at the 10%, 5% and 1% level, respectively. 

 

Table 6 presents the result of pairwise comparisons of the mean using an 
independent sample t-test.  The mean values are between 3.5 and 5.5 for all three 
dimensions and highest for the value of mathematics (Table 5). The score is 
lower among the P students than among the S and N students. The three scales 
for measuring attitudes towards mathematics reveal minor scores. P students 
have less self-confidence and find mathematics to be less useful than students 
with other mathematical backgrounds. The independent samples t-test (Table 6) 
was used for analysing the difference between practical (P) and theoretical 
mathematics (S1 or N1). The impact is strongly significant for all three 
categories. The diversity in the average score of enjoyment is smaller. The effect 
is still significant for P students in relation to N students but not if one links 
those to students of S mathematics. The students who selected natural science 
mathematics at upper-secondary school tend to have high scores in self-
confidence and the value of mathematics. 

The score for attitude towards mathematics increases overall for the students 
who chose mathematics in their last year at upper-secondary school. Table 7 
shows the gender difference. There is only a moderate difference except for self-
confidence, for which the male students have a higher value than the female 
students.  

Table 7. The gender result: Mean value 

Dimension Female Male ALL St. d. 

Self-
confidence 

3.95 4.38 4.18 1.22 

Value of 
mathematics 

4.77 5.94 4.86 1.08 

Enjoyment of 
mathematics 

4.23 4.13 4.17 1.09 

N 123 149 272  

 

Pairwise comparison of means has some limitation. It does not take into count 
how different factors affect the result simultaneously. To further investigate the 
impact on the choice of mathematics at secondary upper school, we will carry 
out another statistical analysis. This research utilized a binary logistic regression 
model to examine the influence of attitudes towards mathematics on the 
selection of mathematical courses at upper-secondary school. Does students’ 
attitude matter for the choice of a mathematical pathway? The independent 
variables are gender, self-confidence, value and enjoyment of mathematics. In 
the model, α0 is a constant, e denotes the stochastic error and αi are regression 
coefficients. The form of the chosen linear binary production model is:  
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Yi = α0+ α1X1 + α2X2 + α3X3 + α4X4 + e 

Where: 
Yi: Mathematical course at upper-secondary school (0: P, 1: either S1 or N1) 
α0: Constant 
X1: Gender (F: 1, M:O). 
X2: Mean value of self-confidence using a 7-point Likert score. 
X3: Mean value of the use of mathematics using a 7-point Likert score. 
X4: Mean value of enjoyment of mathematics using a 7-point Likert score. 

 
Binary logistic regression is useful when the dependent variable has only two 
values. We limit the analysis to compare P with S1 and N1 mathematics. The 
independent variables selected are gender and attitude towards mathematics. 
Using  this model, one can identify more clearly and simultaneously the 
relationship between attitudes, gender and choice of mathematical course. Table 
8 presents the result. 
 

Table 8a. Result of the binary logistic regression. Dependent variable: S1 or P 
mathematics 

Independent 
variable 

Coef. B 
(std. err.) 

WALD Exp(B) 

Constant -2.55 
(0.94) 

7.32 (***) 0.078 

Gender 0.49 
(0.36) 

1.88 1.64 

Self-confidence in 
mathematics 

0.748 
(0.20) 

15.34 (***) 2.19 

Value of 
mathematics 

0.41 
(0.24) 

3.94 (**) 
 

1.51 

Enjoyment of 
mathematics 

-0.56 
(0.24) 

5.67 (**) 0.57 

    
R2 (Nagelkerke) = 0.20, N = 171 
Notes: *, ** and *** denote significance at the 10%, 5% and 1% level, respectively. 

Table 8b. Result of the binary logistic regression. Dependent variable: N1 or P  
mathematics 

Independent 
variable 

Coef. B 
(std. err.) 

WALD Exp(B) 

Constant -5,22 
 (1.26) 

17.17 (***) 0.005 

Gender 0.21 
(0.45) 

0.211 1.23 

Self-confidence in 
mathematics 

1.13 
(0.28) 

16.70 (***) 3.10 

Value of 
mathematics 

0.42 
(0.26) 

2.54 
 

1.52 

Enjoyment of 
mathematics 

-0.43 
(0.25) 

2.82 (*) 0.66 

    
R2 (Nagelkerke) = 0.36, N = 124 
Notes: *, ** and *** denote significance at the 10%, 5% and 1% level, respectively. 
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Students’ attitude towards mathematics has an influence on their choice of 
mathematical programmes at upper-secondary school. Students with a lower 
degree of self-confidence tend to prefer P mathematics. The effect is strong and 
highly significant. The impact of the value of mathematics is less substantial and 
is only significant for S compared with P mathematics. Notice that the 
enjoyment of mathematics is also significant but with negative coefficients, and 
it is strongest for S and P mathematics. In this model, the enjoyment of 
mathematics is positive correlated with the choice of P mathematics. It should 
also be noted that there is no significant gender impact. 

The SPSS does not produce collinearity diagnostics in logistic regression. 
However, one can obtain the VIF value by running a linear regression. This gave 
VIF scores between 1.1 and 1.8. The multicollinearity is therefore not considered 
as a problem for the regression analysis performed. Table 9 shows the 
correlation matrix among the independent variables. 

 
Table 9. Correlation matrix 

 
 Constant Gender Enjoyment 

Self-
confidence Value 

 Constant 1.000 -.275 -.175 -.325 -.456 

Gender -.275 1.000 -.183 .286 .046 

Enjoyment -.175 -.183 1.000 -.401 -.460 

Self-confidence -.325 .286 -.401 1.000 -.144 

Value -.456 .046 -.460 -.144 1.000 

 
 

5. Discussion 
Male students have been reported to participate more in advanced courses in 
mathematics and have higher self-confidence than female students (Sax et al., 
2015). Our data may indicate that this is the case. However, the binary regression 
model does not show any significant gender effect among the students from the 
three business schools in Norway. Even though boys can have more self-
confidence in mathematics, the gender variance in attitudes is not universal 
(Reilly et al., 2019). 

The finding suggests that P students have substantially lower self-confidence 
than other students. Those with low self-confidence tend to choose the easiest 
pathway. Therefore, many students have no more mathematics than is necessary 
for attending business schools. Students with high self-confidence prefer 
theoretical mathematics. There is a strong correlation between self-confidence 
and choice of courses in mathematics. 

The result from the regression model shows a significant positive connection 
between the value of mathematics and the choice of S mathematics students but 
not that of N mathematics students. The reason might be that students with S 
mathematics can more easily see the connection between this kind of 
mathematics and the need for mathematics in business courses. There is a great 
overlap between S mathematics and business schools’ obligatory mathematics. 

International studies have indicated that students with science mathematics 



238 
 

©2019 The authors and IJLTER.ORG. All rights reserved. 

believe in and have a great interest in mathematics (Musu-Gillette et al., 2015). 
Ercikan et al. (2005) and Shih et al. (2019) suggested that students’ attitude 
towards mathematics is a very strong predictor of their participation in 
advanced mathematics courses. Attending an advanced mathematics course is 
linked to choosing a university major in mathematics or a field of study that 
requires a high level of mathematical ability (Nagy et al., 2006). Those students 
are less likely to choose a field of study related to moderate use of mathematics. 
If we follow this line of reasoning, we would not expect so many students with 
N1 and N2 mathematics at business schools. Some of their skills in mathematics 
from upper-secondary school are not relevant in business courses, like geometry 
and vector analysis. Their ability is not adapted in the same way as for those 
with S mathematics. This can explain why the binary regression model for 
students with natural science mathematics (Table 8b) does not have a significant 
effect to the same degree as for those students with business and social science 
mathematics (Table 8a). 

It is not easy to explain why the coefficient is negative and significant between 
those with S mathematics and the enjoyment of mathematics. The same outcome 
emerges for students with N mathematics, but it is not so strong. The students 
with P mathematics tend to have the highest enjoyment in mathematics in this 
study, if we take other factors into account. A partial comparison does not show 
the same result (see Table 5). One reason for this finding could be that many 
students select theoretical mathematics because it is useful. As Johnston (1994) 
pointed out, one has to choose the kind of mathematics that one needs even if 
one does not like it. Since it is an advantage to have a background in theoretical 
mathematics when attending business courses and it is valuable, students end 
up picking those courses. Students with high self-confidence in mathematics can 
probably handle those courses more easily. The enjoyment factor might be of 
less importance. Undoubtedly, many students with S mathematics have chosen 
this path due to their interest in business courses and economics. This kind of 
mathematics is an advantage compared with P and probably also with N 
mathematics for achievement in most business courses.   

Since the portfolio of business courses is heterogeneous, students facing 
difficulties in some courses may enjoy benefits in others. This depends on their 
personal characteristics and background. Mathematical ability is still one of the 
most important factors for success in quantitative courses (Opstad, 2018), and 
most students probably know this. Even with little confidence in mathematics, 
one realizes the usefulness of mathematics. This can explain why  

the difference in the mean scores for the value of mathematic is rather small 
compared with that for self-confidence among the three units of mathematics 
pathways in upper-secondary school (see Table 5).  

Students with practical mathematics have on average lower self-confidence than 
other groups. Some students prefer P mathematics because they find 
mathematics difficult and lack self-confidence. With low interest and low self-
confidence in mathematics, they prefer non- challenging mathematics courses 
(Nagy et al., 2006) and have a higher likelihood of making that choice. Lim and 
Chapman (2015) found a strong correlation between self-confidence and 
achievement. With negative attitudes towards mathematics, it is almost 
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impossible to achieve success in mathematics (Yaratan & Kasapoğlu, 2012). Low 
self-confidence is associated with low performance in mathematics. 

Therefore, those students tend to perform poorly in business mathematics and 
quantitative business courses. Their advantages are in non-quantitative courses 
and studies that do not use mathematics, since they discourage the use of 
mathematical tools. Many fail to take exams in business mathematics. They 
struggle to achieve a grade, and many of them just give up and drop out of the 
programme. Attending business school, they realize that they need knowledge 
in mathematics that is hard to achieve (Opstad & Årethun, 2019).  

However, it is not a homogeneous group. Figure 1 illustrates this. A substantial 
proportion of the students with the P level in mathematics have high self-
confidence in mathematics. Despite the fact that they can probably solve 
mathematical problems easily, they have chosen P mathematics.  

 
Figure 1. Self-confidence among students with practical mathematics. 

 
There could be various reasons for this, for example planning logistics, other 
interests and priorities (Opstad & Årethun, 2019). Students might also be 
tempted to perceive a lower level of mathematics to raise their university entry 
rank due to the entry rules to business studies (Sikora and Pitt, 2018). With hard 
work and effort in business mathematics, many of them with practical 
mathematics manage to catch up and achieve good performance in quantitative 
courses as well. Those students perform well in business mathematics (Opstad, 
2017). A high score in self-confidence in mathematics correlates with success in 
business mathematics, and the opposite is the case for a low level of self-
confidence. Ercikan et al. (2005) showed that students’ mathematics confidence 
is the strongest predictor of achievement. The score of self-confidence is 
therefore an indicator of performance in business mathematics and quantitative 
business courses. Assuming that this reasoning applies to students with practical 
mathematics, this means that P students with a high score in self-confidence will 
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perform well in quantitative courses. 

Few business schools in Norway require a prerequisite level of skills in 
mathematics for admission to the programme. In most Norwegian business 
schools, admittance is based on the GPA scores from upper-secondary 
school. There is no prerequisite level of skills in mathematics. Students with low 
self-confidence find mathematics difficult to learn. Due to a lack of self-
confidence, they tend to seek the easiest way to meet the requirement in 
mathematics. The selection will be made during the compulsory introduction 
course in mathematics. All students see the usefulness of mathematics, but, due 
to a lack of confidence and ability, they find business studies challenging 
(Opstad & Årethun, 2019). Changing the enrolment rules and requiring at least S 
mathematics from upper-secondary school would probably result in many 
students with low self-confidence in mathematics would choose studies with 
less use of mathematics than business courses. The selection would be made 
before attending business schools. In this way, there would be a lower drop-out 
rate and better use of resources. A change of state requirements in mathematics 
will have an impact on students’ choice (Federman et al., 2007). 

 
6. Limitation 
The causal effect is not obvious (Núñez-Peña et al., 2013). Attitudes towards 
mathematics have an impact on performance, but the selection of the 
mathematical level might influence attitudes. The data are from the first year at 
business school. The choice of mathematics at upper-secondary school is made 
at least 2 years before attending higher education. Students’ attitudes might 
change during those years. Their selection of their mathematical pathway at 
upper-secondary school might also influence their attitude. Students choose 
their mathematics level based on their prior performance in mathematics and 
their attitude (Sikora & Pitt, 2018). Furthermore, being a business student can 
have an impact on attitudes towards mathematics, including the experience with 
the compulsory course in business mathematics. Even if one dislikes 
mathematics, one can see the value in business courses. The students are more 
mature and know more about the role of mathematics in business courses. This 
can change their attitudes, for instance regarding the value of mathematics, 
depending on their choices and experience (Musu-Gillette et al., 2015). 
Nevertheless, it is of interest to study the link between the attitudes towards 
mathematics in the first years at business school and the choice of mathematical 
courses at upper-secondary school. 

The value of the R square is rather low. Obviously, other factors have an effect 
on students’ choices. Despite these limitations, this study provides some 
important material about the reasons for students’ preferences for mathematics 
courses at upper-secondary school. 

 

7. Conclusion 
Attitudes towards mathematics vary among students at Norwegian business 
schools. These attitudes influence their choice of mathematical programmes at 
upper-secondary school. Mathematics matters for those kinds of studies. 
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Therefore, students see the usefulness of learning mathematics. Students with 
practical mathematics at upper-secondary school have substantially lower self-
confidence than other students. This might be a reason for their decision to avoid 
theoretical mathematics. By requiring theoretical mathematics as a condition for 
enrolment at business school, the students given an entry ticket will be less 
heterogeneous. This might improve the selection of students attending business 
schools. 

For further research, it would be interesting to compare the career of former 
business students who chose practical and theoretical mathematics in upper 
secondary school, respectively.     
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