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Abstract 

This article is concerned with the assessment of feelings that Japanese junior high school students have towards the 

course unit learning of mathematics curricula. To accomplish this purpose, 616 junior high school students of a typical 

public school were surveyed regarding their feelings towards these course units and a two-step analysis was carried 

out. The first part consisted of the tabulation of Likert scale type survey with 5 levels of evaluation from 1 (‘not good 

at’) through 5 (‘good at’) aimed to evaluate their feelings towards learning mathematics in general as part of their 

educational activity. Next, we looked only into the students who responded ‘no problem’. As a matter of fact, these 

respondents accounted for 181 students in all with 44 of them in first year, 75 in second year, and 63 in third year. 

Now focusing strictly on these students, we performed a correspondence analysis of their feelings towards the course 

units. The results are discussed in terms of this correspondence analysis, which made it clear that despite the fact that 

the students do not feel resistance towards learning the subjects of mathematics, they have ‘good at’ and ‘not good at’ 

feelings towards particular unit learning independent of the gender. In the paper, we discussed these findings in detail. 
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INTRODUCTION 

  

Learning mathematics is part of the mandatory education that junior high school students have to undergo 

during their three years of academic life, whether they have a positive feeling toward it or not. As far as 

these feelings are concerned, it has been pointed out that the way how students behave in mathematics 

classes and the emotions towards the learning may often be a major factor influencing students’ learning 

performance [1, 2]. In particular, students’ attitudes towards mathematics were studied by Mata, Monteiro  
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and Peixoto who found that, in general, students have positive attitudes [3]. Self-confidence in mathematics 

was investigated by Hannula et al. who showed that are remarkably higher in boys than girls [4]. Recently, 

Lubienski et al. showed that disparities in mathematical confidence between boys and girls were 

considerably larger than gaps in both achievement and interest [5]. 

 

 On the other hand, the role of a teacher in students’ learning has an impact on their students. 

Davadas and Lay’s work using structural equation modeling predicted that students’ attitudes towards 

mathematics were related to the factors as teachers’ emotional support and instruction in the class [6]. 

Lazarides and Watt’s study revealed, on the basis of multilevel structural equation modeling, links between 

teacher’s beliefs, learning environments, students’ motivations, and mathematical career intentions [7]. 

Furthermore, some of the investigations on students’ attitude toward mathematics have highlighted 

teacher’s actions and inactions in students’ attitude [1, 8, 9]. Regarding communicating the purpose or goal 

of the learning to learners, several studies showed the importance of teachers in clarifying students about 

the final goal of their activities in the classroom [10, 11]. In addition, Samuelsson and Samuelsson showed 

a positive relationship between properly communicated objectives and achievement in mathematics [12]. 

Patrick, Ryan, and Kaplan found associations between teacher support such as providing academic support, 

providing emotional support and student motivation and achievement [13]. There are also studies suggesting 

not only that learner-centered teaching style leads to more adaptation of students in emotional, social and 

educational domains but also that the importance of teaching taking into consideration students’ interests 

and individual differences while using new teaching patterns and methods [14]. 

 

 As far as the mathematics education in junior high school in Japan and feelings of difficulty that 

students have to learn this subject are concerned, several studies have examined the feelings of junior high 

school students towards three main areas of mathematics learning, and showed a trend dependent on gender 

and grades [15, 16]. Nishikawa and Izuta hinted to the possibility of the existence of gender dependent 

feelings towards the course units learning in mathematics learning [17]. This study is motivated by the 

author’s previous research. In this research, we focus on Japanese junior high school students who have ‘no 

problem’ feeling towards mathematics learning. Generally, teachers focus on the group of ‘being not good 

at’ or ‘being good at’, and the degree of interest in ‘neutral’ (‘no problem’) group tends to be lower. The 

aim of this work is to examine the students’ feelings for the course unit learning of mathematics courses 

focusing only on students who feel ‘no problem’ toward mathematics learning. 
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MATERIALS AND METHODS 

 

A total of 616 students of a typical public junior high school in Niigata prefecture in Japan participated in 

the survey: 182 first-year, 212 second-year, and 222 third-year students. Students’ ages ranged from 12 to 

15 years. The survey was conducted at the end of the term in the academic year 2016. 

 

 Participants were asked questions related to their feelings towards learning mathematics. The 

evaluation was based on a 5-point Likert-type scale (‘not good at’, ‘somewhat not good at’, ‘neutral’, 

‘somewhat good at’, and ‘good at’), and only ‘neutral’ answers were selected for this study, and these were 

44 first-year, 75 second-year, and 63 third-year students. 

 

 Selected respondents were further probed for their feelings towards the course units composing 

the four areas of their mathematics learning curricula. The assessment here used the same 5-point Likert-

type scale as above and the areas of mathematics learning were named ‘Numbers and Algebraic 

Expressions’, ‘Geometrical Figures’, ‘Functions’, and ‘Making Use of Data’ [18]. A total of 168 students 

(17 first-year males, 26 first-year females, 29 second-year males, 33 second-year females, 29 third-year 

males, and 34 third-year females) were included in the final data analysis. 

 

 The statistical analysis was conducted with the use of R version 3.4.4 for Windows [19]. 

Independence between the course units which students learned and their feelings towards them was assessed 

using chi-square test. Correspondence analysis (CA) was performed to look over data as well as find out 

the major association of the response to the survey using the package ‘FactoMineR’ version 1.41 [20]. The 

results of CA data was visualized by using the package ‘factoextra’ [21]. 

 

RESULTS 

 

First Year Students’ Feelings towards Course Units 

 

The contingency table of the first year student’s feelings towards learning course units by gender based on 

the course units is presented in Table 1. ‘Neutral’ had the largest cumulative total number for both female 

and male students. A chi-square test for the contingency table of the first year students showed that course 

units and students’ feelings are statistically significantly associated (χ2 (63) = 91.513, p < 0.05). 

 

Figure 1 shows the scree plot and the proportion of explained variances in the CA for the first year students. 

The first and second dimensions make up 67.4% and 11.5% of the variance, respectively, corresponding to 

total cumulative variance of 78.9%. As Bendixen has noted that any axis which contributes to more than 

the maximum percentages of either the average value of the eigenvalue for each axis in respect of rows or 
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columns should be viewed as important and contained in the solution for interpreting data [22]. Nevertheless 

the proportion of the second dimension was slightly smaller than the maximum value (14.3%) among the 

averages regarding rows and columns, here we considered the number of dimensions to be 2. 

 

Table 1 Contingency table of the first year student’s feelings towards course units by gender in the course units for 

the first year of junior high school of mathematics learning. 

 

 

 

Table2 The result of the variable of correspondence analysis for the first year students. 
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Figure 1 The scree plot of the correspondence analysis for the first year students, with the percentage of explained 

variance.  
 
 

 
 

Figure 2 Biplot of the correspondence analysis of the course units and the feelings of the first year students toward 

the course units. The squares represent the course units for the first year of junior high school of mathematics 

learning. The circles represent the feelings of students toward the course units. 

 

 

The results of the variables from CA for the first year students are presented in Table 2. The row items, 

which are ‘Constructing plane figures using compass’ and ‘Inverse proportion’, summed up to 80.5%; and 
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they made the most important contribution to the definition of the first dimension. The column variables, 

which are ‘F.Somewhat Good At’, ‘F.Good At’, ‘F.Not Good At’, ‘M.Good At’, and ‘F.Somewhat Not 

Good At’, added up to 93.4%; and they were the most significant contributors to the Dimension 1. As to the 

second dimension, the row variables, which are ‘Algebraic expressions using letters’, ‘Constructing plane 

figures using compass’, and ‘Calculation of figure area and volume’ were the major contributors with a total 

of 73.5%. The columns variables, which are ‘F.Neutral’, ‘F.Somewhat Not Good At’, and ‘M.Not Good 

At’, were the most significant contributors totaling 64.9%. Regarding the quality of representation of the 

rows, all the course units for the first year students except one unit, which is ‘Histogram and representative 

values of data’, were well explained in two dimensions. In the same way, regarding the quality of 

representation of the columns, all of the items were well presented in two dimensions. 

 

 As for the biplot of the variables of course units and the variables of feelings of students toward 

the course unit shown in Figure 2, the first dimension explains 67.4% and the second dimension describes 

11.5%. This graph shows that there are seems to have five relationships. Firstly, first-year male students felt 

that they were good at the unit ‘Constructing plane figures using compasses’. Secondly, first-year male 

students recognized that they were somewhat good at the units ‘Solving linear equation with one unknown’ 

and ‘Positive and negative numbers’. Thirdly, first-year female students felt that the unit ‘Direct proportion’ 

was neutral. Fourthly, first-year female students felt that they were not good at or somewhat not good at the 

units ‘Inverse proportion’ and ‘Calculation of figure area and volume’ whereas male students felt that these 

were neutral. Lastly, first-year male students felt that they were somewhat not good at the unit ‘Algebraic 

expressions using letters’. 

 

Second year students’ feelings towards course units 

 

The contingency table shown in Table 3 presents the second year student’s feelings towards learning course 

units by gender. Similar to the first graders case, ‘Neutral’ had the largest cumulative total number for both 

female and male students. On comparing the course units and student’s feelings towards learning course 

units with a chi-square test of independence, there are statistically significantly associated (χ2 (63) = 138.09, 

p < 0.05).  

 

Figure 3 describes the scree plot of the CA for the second year students. The percentage of explained 

variances in the CA were 58.3%, 15.9%, and 14.6% for the dimensions 1 through 3, respectively. This is 

the equivalent of a total cumulative variance of 88.8%, summing up total variance retained by the 3 

dimensions. Even though Dimension 3 is slightly greater than the maximum value (14.3%) of average 

eigenvalue, only dimensions up to 2 were adopted in this data interpretation. 
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Table 4 shows the results of the variables from CA for the second year students. The column variables, 

which are ‘F.Not Good At’, ‘F.Somewhat Not Good At’ and ‘F.Somewhat Good At’, added up to 71.3% 

and they were the most significant contribution to the first dimension; the row variables, which are ‘Linear 

functions’ and ‘Properties of parallel lines and angles’, totalled 91.4%, and they were the most having great 

influence contributors to the definition of the Dimension 1. Regarding the second dimension, the row 

variables, which are ‘Probability’ and ‘Properties of parallel lines and angles’, were the most important 

contributors totaling 74.1%; the columns variables, which are ‘M.Good At’ and ‘M.Neutral’, contributed 

most (total was 52.5%). With regard to the quality of representation of the course units for second years, all 

the course units, except one unit, which is ‘Properties of triangles and parallelograms’ were well depicted 

in two dimensions. In a similar way, as to the quality of representation of the feelings variables, all variables 

were well described in the two dimensions. 

 

Figure 4 pictured the projections of the rows and columns coordinates on the first dimension (58.3% of 

explained variance) and the second dimension (15.9% of explained variance), from which these can interpret 

the following associations: 1) Both female and male second-year students recognized that they were 

somewhat not good at the units ‘Congruence of plane figures’ and ‘Linear functions’, whereas the unit 

‘Algebraic expressions using letters’ was neutral; 2) Second-year female students felt that they were 

somewhat good at the units ‘Solving simultaneous linear equations’ and ‘Properties of triangles and 

parallelograms’; 3) Second-year male students perceived that they were somewhat good at the unit 

‘Polynomials’ whereas female students were aware of neutral. 

 

Table 3 Contingency table of the second year student’s feelings towards course units by gender in the course units 

for the second year of junior high school of mathematics learning. 
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Table 4 The result of the variable of correspondence analysis for the second year students. 

 

 

 

 

 

Figure 3 The scree plot of the correspondence analysis for the second year students, with the percentage of 

explained variance. 
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Figure 4 Biplot of the correspondence analysis of the course units and the feelings of the second year 

students toward the course units. The squares represent course units in second-grade mathematics. The 

circles represent the feelings of students toward the course units. 

 

 

Third Year Students’ Feelings towards Course Units 

 

Table 5 shows the contingency table of the third year students. The largest cumulative total number of both 

female and male students’ feelings was ‘Neutral’ (males: 123, females: 121). A statistically significant 

association between third-year student’s feelings towards learning course units and the course units was 

observed (χ2 (72) = 132.12, p < 0.05). 

 

 The scree plot of the CA for the third year students with the percentage of explained variances is 

displayed in Figure 5. The proportion of the second dimension slightly exceeded the maximum value 

(12.5%) of the average eigenvalue for each axis. Thus the number of dimensions was taken to be 2. 
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Table 5 Contingency table of the third year student’s feelings towards course units by gender in the course units 

for the third year of junior high school of mathematics learning. 

 

Table 6 The result of the variable of correspondence analysis for the third year students. 

 

 

 
Figure 5 The scree plot of the correspondence analysis for the third year students, with the percentage of explained 

variance. 
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Figure 6 Biplot of the correspondence analysis of the course units and the feelings of the third year students 

toward the course units. The squares represent course units in third-grade mathematics. The circles represent the 

feelings of students toward the course units. 

 

The CA outcome variables for third year students are listed in Table 6. The variables of course units, which 

are ‘Similarity of plane figures’, ‘Factorization of expressions’ and ‘Expansion of expressions’, added up 

to 73.7%; they had given the most important contribution to the definition of Dimension 1. The variables 

of feelings, which are ‘F.Somewhat Good At’, ‘F.Somewhat Not Good At’, ‘M.Good At’, ‘M.Not Good  

 

 At’, and ‘F.Somewhat Not Good At’, amounted to 85.7%, and they were the highly valued 

contributor to the first dimension. With respect to the second dimension, the row items, which are ‘Function 

y=ax2’, ‘Solving quadratic equations’ and ‘Similarity of plane figures’, contributed most (total of 75.9%); 

and the column items, which are ‘F.Somewhat Not Good At’, ‘F.Not Good At’, and ‘M.Not Good At’, 

summed up to 81.0%, and they were the most significant contributor. As regards the quality of 

representation of the columns, all items except one item, which was ‘F.Good At’, were well described in 

the two dimensions. Similarly, in regard to the quality of representation of the rows, all the course units for 

third years except the item ‘Pythagorean theorem’ were well represented in the Dimension 1 and 2. 
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The biplot which had the rows and columns variables had coordinates expressing Dimension 1 (66.3% of 

explained variance) and Dimension 2 (13.3% of explained variance) as illustrated in Fig. 6, thereby 

interpreting that the following associations are drawn: 1) Third-year female students felt that they were not 

good at the unit ‘Similarity of plane figures’; 2) Third-year male students felt that the unit ‘Sample survey’ 

was neutral; 3) Both female and male third-year students felt that they were good at or somewhat good at 

the following units: ‘Factorization of expression’, ‘Calculation of expression including square root’, and 

‘Expansion of expressions’; 4) Both female and male third-year students felt that they were somewhat not 

good at the unit ‘Function y=ax2’. 

 

DISCUSSION 

 

Considering the results of first year students, male students showed a positive reaction to some units 

included in the fields of numbers and calculations and geometry. On the other hand, female students showed 

a sort of negative reaction to the units included in the fields of function and geometry. These results indicate 

that mathematics teachers should teach female students each unit in the field of function and geometry with 

certain care and in a way that they understand them as possible as without putting psychological and 

emotional stresses on them. 

 

Both second year females and males showed mild attitudes to some units included in the fields of numbers 

and calculations. In contrast, they showed a slight negative reaction to some units involved in the fields of 

function and geometry. This tendency is similar to the one found in third year students. In fact, third graders 

had a favorable attitudes towards some units contained in the field of numbers and calculations, and negative 

for some units involved in the fields of function and geometry. These results suggest that teachers should 

teach each unit in the field of function and geometry in such a way that students can learn these topics more 

smoothly, perhaps just as done for first graders. 

 

 Our findings suggest that Japanese junior high school students who have ‘No Problem’ feelings 

towards mathematics learning tend to have positive attitudes towards the units included in the fields of 

numbers and calculations, and negative feelings for the units included in the fields of both function and 

geometry. This indicates that it may be possible to create a sort of pleasant feeling in learning mathematics 

when students do not feel difficulties in learning it. This also implies that mathematics teachers have to 

further improve or think of new teaching method when teaching function and geometry. 

 

CONCLUSION 

 

Our findings indicate that the assessment of feelings that Japanese junior high school students have towards 

course unit learning of mathematics courses. These results suggest that teachers need to give suitable support 
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for students who have ‘No Problem’ feelings for each unit of mathematics. Finally, the findings of this study 

may help teachers think out better instruction methods of teaching mathematics. 
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