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ABSTRACT 

 

Probability literacy has gained importance in educational curricula. The aim of this research was 

to analyse secondary education teachers’ attitudes towards probability and its teaching and to 

examine differences across the factors of gender, academic training, and work experience. From a 

positivist paradigm, a quantitative methodology was used. The sample consisted of 185 in-service 

teachers, and the instrument used was the Attitudes Towards Probability and Its Teaching 

questionnaire. The results suggested that gender had no effect on teachers’ attitudes, but having a 

mathematics background was associated with a relevant weight on teachers’ attitudes. Work 

experience presented a medium effect on the behavioural aspect of the teaching probability 

dimension, with better attitudes among teachers who had more work experience. This led us to 

acknowledge the importance of disciplinary knowledge in both initial and continuing training. 

 

Keywords: Statistics education research; Probability literacy; Attitudes; Secondary education; In-

service teachers 

 

1. INTRODUCTION 

 

Statistics and probability literacy have become increasingly valued in recent decades due to their 

usefulness in everyday life as well as in professional settings (Guiñez et al., 2021). This increased value 

implies the need to train students in the classroom so that they can apply their acquired knowledge in 

the future. Teachers play an essential role in this endeavour because they must be qualified to teach 

statistical and probabilistic concepts in the most effective way; effective teaching of probability requires 

appropriate teacher preparation (Batanero et al., 2016). The cognitive aspects to take into account are 

content knowledge, didactic content knowledge, and pedagogical knowledge (Shulman, 1986). 

However, teachers’ affective aspects (beliefs, motivation, and emotions) are also considered to be 

important for instruction (McLeod, 1992) because they have a relevant impact on teaching practices 

and student learning (Huber et al., 2024). In this sense, Batanero and Álvarez-Arroyo (2024) recently 

conducted a systematic review of the studies carried out in recent years on the teaching and learning of 

probability. They pointed out the need for more research to analyse teachers’ attitudes towards 

probability and its teaching in general, but there is a particular need to analyse attitudes beyond 

preschool and primary school teachers and pre-service teachers. For all these reasons, in this paper, our 

aim is to inform the community’s knowledge about in-service secondary school teachers’ attitudes 

towards probability and its teaching because probability is a subject that generally receives little 

attention in the classroom (Alvarado et al., 2018; Anasagasti et al., 2024). Because probability in 

today’s society is increasingly useful, we believe it is important to explore this issue of attitudes to 

identify determining factors that might help to change this tradition of low dedication.  
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Researchers conducting work in the area of teacher affect have argued for its importance with regard 

to various identified factors associated with affect (Alvarado et al., 2018; McLeod, 1992). In particular, 

Alvarado and colleagues (2018) identified specific personal variables (gender, in-service or pre-service 

teacher, and years of service) and school variables (type of establishment and level of education) as 

important to consider. Of the variables mentioned, we have attended to gender and duration of work 

experience. Gender is defined as a socio-cultural construct by which capabilities, roles, expectations, 

behaviours, and values are assigned to people simply because of the mere fact of being born male or 

female (Carraza et al., 2008). In this sense, Ruz et al. (2023) stated that gender-sensitive research was 

essential in probability because it was a fundamental part of the disciplines covered by STEM (Science, 

Technology, Engineering, and Mathematics), where the gender gap was widening (Petroff et al., 2021). 

The duration of a teacher’s work experience is an important variable to investigate because studies 

indicated that student performance increases with teaching experience (Topchyan & Woehler, 2021). 

We found studies that highlighted the importance of teachers’ years of experience in relation to their 

values regarding mathematics education (Dede, 2013), the value they place on the subject (Jacobs & 

Spangenberg, 2014), and their teaching knowledge (Copur-Gencturk & Li, 2023). It is worth asking 

whether teachers’ attitudes towards probability and its teaching are linear or, on the contrary, may have 

stops, starts, and regresses over the years. 

The academic training of teachers was another variable that we considered in this study because, 

according to research carried out in the European framework (Becker et al., 2014; Hill et al., 2005), it 

was an important variable that influenced the learning process of students. Becker et al. (2014) 

highlighted the close relationship between teachers’ academic background and the quality of student 

learning. One of the main problems in Spain since the 1980s has been the lack of teachers with training 

in mathematics and the reliance on a heterogeneous workforce made up of people with studies in diverse 

fields (Muñiz-Rodríguez et al., 2016). In Spain, each autonomous community establishes legislation for 

access to the mathematics teaching profession, although they all follow similar lines. Focusing on the 

regulations of the Community of the Basque Country (ACBC), we see that, on the one hand, the 

requirements to participate in the selective procedures of the competitive examinations for secondary 

education and vocational training are to hold a university degree and a master’s degree in secondary 

education (Basque Government, Department of Education, 2020). On the other hand, if we analyse 

regulations pertaining to the qualification of candidates for temporary teaching staff needs in public 

non-university ACBC centres (high schools/secondary schools; Basque Government, Department of 

Education, 2012), we find that qualifications such as architecture, engineering, geology, biology, 

environmental sciences, etc. are allowed. This reality, i.e., the fact that the teaching staff have little 

training in mathematics in general and in statistics and probability in particular, may have an impact on 

teacher’s attitudes.  

In this context, there is a need for research that examines teachers’ attitudes and beliefs about 

probability (Batanero & Álvarez-Arroyo, 2024; Guiñez et al., 2021). Therefore, our study addressed 

the following research questions: 

1.  What are the attitudes towards probability and its teaching of in-service secondary education 

mathematics teachers in the ACBC region? 

2.  Do the attitudes of in-service teachers towards probability and its teaching differ across factors 

such as gender, academic training, and work experience? 

With the exception of the study by Alvarado et al. (2018), most studies focused on teacher affect in 

relation to probability carried out descriptive analyses of the scales used (as detailed in Section 2) 

without considering independent variables of a demographic (gender and age), anthropological 

(educational, social, and instrumental), or pedagogical (affective, cognitive, and behavioural) nature. 

Therefore, in this study, we took into account the complementary variables of gender, academic 

training, and work experience and analysed teachers’ attitudes towards probability and its teaching on 

an inferential basis. In this way, we set out to identify factors in teachers’ attitudes that can condition 

the teaching and learning of probability in order to improve the situation in the classroom.  

 

2. ATTITUDES TOWARDS PROBABILITY 

 

To teach probability content in addition to other areas of mathematics, mathematics teachers must 

be able to master the subject (Batanero et al., 2016), but the cognitive aspect is not the only important 
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aspect that should be considered for teachers to be effective. McLeod and McLeod (2002) emphasised 

the impact of affect on the teaching-learning process in mathematics. The Mathematics Teacher’s 

Specialised Knowledge (MTSK) model also includes the domain of teachers’ beliefs and conceptions 

about mathematics and its teaching-learning together with the domains of mathematical and didactic-

mathematical knowledge (Carrillo et al., 2018). The Onto-Semiotic Approach takes affective suitability 

into account, although it considers that affect is necessarily interconnected with cognition (Beltrán-

Pellicer et al., 2018). On the other hand, Marbán (2016) remarked that the affective domain joins various 

subdomains that are differentiated from the purely cognitive ones. Because the principal point of interest 

is the teacher, we find that we must consider attitudes towards mathematics together with attitudes 

towards the teaching of mathematics. 

Our interest is specific to the case of statistics and probability. The first instruments to measure 

attitudes towards statistics and probability appeared in the 1980s, and they were designed exclusively 

to measure attitudes towards statistics. According to Carmona (2004), the most commonly used 

instruments are the Statistics Attitude Survey (Roberts & Bilderback, 1980), Attitudes Toward Statistics 

(ATS; Wise, 1985), Attitudes towards Statistics Scale (Auzmendi, 1992), Survey of Attitudes Toward 

Statistics (Schau et al., 1995), and Attitudes towards Statistics Scale of Estrada (EAEE; Estrada, 2002). 

The latter is the only one that includes pedagogical and anthropological components beyond the subject-

related components per se. Subsequently, due to the lack of tools to measure attitudes towards 

probability and after detecting the need for an instrument to measure attitudes towards probability and 

its teaching, Estrada and Batanero (2015) designed and validated the Attitudes towards Probability and 

its Teaching Scale (hereafter ASPT). Following Wyer and Albarracín (2014), they identified three 

components of attitudes (affect, behaviour, and cognition) and related them to probability (see Table 1) 

within the dimension labelled Attitudes towards Probability (Dimension 1, abbreviated as DIM. 1). 

Because the scale was designed for teachers, attitudes towards didactic aspects of probability were also 

assessed by considering affective, cognitive, and behavioural components within the dimension labelled 

as Attitudes towards the Teaching of Probability (Dimension 2, abbreviated as DIM. 2). Finally, Estrada 

and Batanero (2015) also included a dimension for appreciation of the subject and its teaching 

consisting of a single value component (Dimension 3, abbreviated as DIM. 3). See the description of 

each component for each dimension in Table 1. 

 

Table 1. ASPT scale dimensions, components, and descriptions (Estrada et al., 2016, p. 5; Ruz et al., 

2023, p. 6) 

 

Dimension Component Description 

DIM. 1. Attitudes towards 

probability 

Affective  

(AP) 

Feelings about probability 

Cognitive 

competence 

(CP) 

Self-perception concerning self-competence, knowledge, 

and intellectual skills 

Behavioural 

(BP)  

Inclinations to act towards the attitude object in a particular 

way, to make decisions in situations involving the attitude 

object, to help colleagues to learn and use probability 

DIM. 2. Attitudes towards 

the teaching of probability 

Affective 

(AT) 

Personal feelings about teaching probability, which may 

differ from feelings towards the topic itself 

Teaching 

competence 

(CT) 

Teacher’s perception of his/her ability to teach probability, 

to help students, to pose effective tasks, etc. 

Behavioural 

(BT) 

Whether the teacher has or has not taught probability, 

whether he/she gives priority over other topics, and whether 

he/she thinks the topic should be postponed or given 

emphasis 

DIM. 3. Value towards 

probability and its 

teaching 

Value 

(VPT) 

Appreciation of the usefulness, relevance, and importance of 

probability and its teaching in personal and professional life. 
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Estrada et al. (2016) conducted a pilot study in which the ASPT questionnaire was administered to 

71 trainee teachers in primary education. Both for the global scale and for each component, the mean 

score exceeded the neutral score (a value of 3 on the scale). Among the research papers that reported 

on studies of attitudes towards probability and its teaching using the ASPT scale, Alvarado et al. (2018) 

was the only one that analysed these attitudes according to different variables, albeit only descriptively. 

The variables considered were the following: type of teacher (in-service or pre-service), type of 

establishment (municipal, subsidised, or public school), gender (male or female), and teaching 

experience (1–3 years, 4–5 years, 6–11 years, or more than 11 years). The results indicated better 

attitudes among in-service teachers than pre-service teachers, among teachers belonging to subsidised 

schools than teachers belonging to municipal or public schools, and among men than women. In terms 

of teaching experience, they observed that teachers’ attitudes increased as their years of teaching 

increased. Among studies that carried out inferential analyses, results have only been reported for the 

gender variable. For example, Estrada and Batanero (2020) analysed a sample of 416 pre-service 

primary school teachers and concluded that attitudes towards probability (DIM. 1) are significantly 

better among men than women, whereas no significant differences between men and women were 

observed for the other two dimensions. These results coincided with those of Ruz et al. (2023), who 

considered 269 pre-service mathematics teachers and only observed significant differences in attitudes 

towards probability, with a greater predisposition among men than women. 

The paucity of studies that carried out an inferential analysis of the ASPT scale to analyse the factors 

associated with attitudes led us to consider potential factors identified in research that used instruments 

to measure attitudes towards statistics. Gil Flores (1999) did not find significant differences with respect 

to gender when applying the ATS to 654 university students pursuing a degree in pedagogy. They also 

concluded that the attitudes of students with a baccalaureate in science were significantly higher than 

those of students with a baccalaureate in literature. Estrada et al. (2004) used the EAEE with 140 

teachers and concluded that there were significant differences in attitudes based on the number of 

statistics subjects the teachers had previously studied but not for gender. In addition, they mentioned 

that in-service teachers’ attitudes worsened as their years of experience increased. Martins et al. (2015) 

administered the EAEE to 1098 Portuguese teachers of students in grades 1 through 6 (ages 6–12) of 

basic education. In terms of gender, they did not find significant differences; however, they did obtain 

significant differences with regard to teaching experience and training. Better attitudes were found 

among teachers who had been teaching for more than two years. Therefore, in this study, we identified 

gender, years of work experience, and academic background as important variables to consider and 

analysed their effect on teachers’ attitudes. 

 

3. METHODOLOGY 

 

This research follows a positivist research paradigm in that attitudes towards probability and its 

teaching are inferred from a quantitative approach (Godino, 2010). More specifically, this study is 

mainly inferential, although a descriptive summary is provided to show the type of sample we had at 

the attitudinal level (Hernández et al., 2014). 

 

3.1.  SAMPLE AND ANALYSED CONSTRUCTS 

 

The questionnaire for the study was sent to all the secondary school management teams in the 

Autonomous Community of the Basque Country (ACBC) for distribution to mathematics teachers. 

Thus, the study had the potential to include all secondary education mathematics teachers in the ACBC. 

The final sample consisted of 185 teachers who completed questionnaires, of whom 110 were women 

(59.5%), 72 were men (38.9%), and three (1.6%) chose an “other” option. Questionnaires from the latter 

three people were not considered in analyses due to the small number. The mean age of the participants 

was 44.51 years (SD = 10.72 years). With regard to the participation of secondary education schools in 

the ACBC, the questionnaire was answered by 29.79%, 34.56%, and 24.88% of the centres in Araba, 

Gipuzkoa, and Bizkaia (the three provinces of the ACBC), respectively, representing 16.4% of 

mathematics teachers in the ACBC (Basque Government, Department of Education, 2021). 

In addition to gender, the constructs of academic training and work experience were considered. 

Categories for academic training were defined based on the responses received. The experimental 
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sciences category was the most heterogeneous and included participants with backgrounds in biology, 

geology, pharmacy, and chemistry. Seven total categories were defined and are presented along with 

their abbreviations and their corresponding absolute and relative frequencies as follows: mathematics 

(Math; 56; 30.27%), physics (Phys; 10; 5.41%), engineering (Eng; 59; 31.89%), experimental sciences 

(ExpSci; 41; 22.16%), architecture (Arch; 11; 5.95%), economics (Econ; 6; 3.24%), and primary 

education (PrimEd; 2; 1.08%). The category of primary education was not considered in the analysis 

due to the small number of people in these studies. According to the curricula of the universities of the 

ACBC, apart from the mathematics degree, individuals pursuing physics and economics degrees studied 

the most mathematics, including statistics and probability. The type of engineering degree pursued 

determined the exact coursework requirements, but it was common to find requirements of only one 

course in calculus, a second in algebra, and a third in statistical methods in engineering. The latter was 

a 60-hour course that included combinatorics, probability, and descriptive statistics. In the case of 

computer scientists, operations research was a required 60-hour course that included linear algebra, 

linear programming, duality, branch and bound algorithms, the transport problem, and heuristic 

optimisation. Experimental science degrees required two mathematics subjects: biostatistics or 

mathematics and statistics, in which probability was taught, as well as descriptive statistics. 

Architecture degrees also required two mathematics courses that included elements of algebra, 

geometry, and calculus but no training in statistics and probability.  

For work experience, we collected data for the number of years teachers taught secondary 

mathematics, which equalled the number of years they taught probability because the curriculum of the 

ACBC has included probability in all secondary education courses since the beginning of this 

millennium. Work experience was divided into five intervals that were set before the questionnaire was 

administered. The setting of these intervals was discussed by the three authors and the intervals were 

considered appropriate for identifying differences in attitudes due to an aging teacher workforce. The 

intervals and the corresponding absolute and relative frequencies follow: five or fewer years ((0, 5]; 56; 

30.27%), more than five years but 10 or fewer years ((5, 10]; 27; 14.6%), more than 10 years but 15 or 

fewer years ((10, 15]; 20; 10.8%), more than 15 years but 20 or fewer years ((15, 20]; 18; 9.7%), and 

more than 20 years ((20, ∞); 64; 34.6%). 

 

3.2.  INSTRUMENT 

 

The ASPT scale designed by Estrada and Batanero (2015) was used to measure teachers’ attitudes. 

The questionnaire was adapted to incorporate more inclusive language and to address in-service 

teachers. For example, item 3 in Appendix A was adapted to become it is difficult for me to teach 

probability for in-service teachers currently teaching probability instead of it will be difficult for me to 

teach probability in the original version of the questionnaire. It was also translated into Basque using a 

validation process by bilingual experts in the area of mathematics teaching (see Anasagasti et al. (2023) 

for details about the validation process). The questionnaire is included in Appendix A. The 

questionnaire consists of 28 items, with some phrased in the affirmative and some phrased in the 

negative form to avoid the problem of acquiescence, whereby some participants tend to choose a 

response of agreement regardless of the content of the item. 

For validation, Estrada and Batanero (2015) subjected the questionnaire to evaluation by expert 

judges. A list of 56 items was submitted to 14 experts (statisticians, mathematicians, psychologists, and 

statistics educators), who provided a numerical value for the adequacy of each item for the intended 

component; the four highest-scoring items in each component were selected for the questionnaire. The 

item numbers associated with each component are displayed in Table 2.  

For the data obtained in this study, we applied Bartlett’s sphericity test to check if there was a 

correlation between items (Shrestha, 2021). We obtained a p-value < .001 (Chi-square value of 

approximately 2231.83), which allowed us to reject the null hypothesis that the correlation matrix was 

an identity matrix, indicating no correlation among items, and conclude that the items of the scale are 

correlated with each other. We then calculated the Kaiser-Meyer-Olkin sampling adequacy measure to 

determine the degree of commonality between items (Shrestha, 2021). The obtained value of 0.823 

suggested a valid internal consistency, which implied the suitability of exploratory factor analysis. The 

exploratory factor analysis with unweighted least squares as the extraction method yielded seven factors 

with eigenvalues higher than 1, which indicated that more common variance than unique variance was 
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explained by that factor (Lloret-Segura et al., 2014; Shrestha, 2021); these seven factors accounted for 

63.75% of the explained variance in our model. Regarding reliability, we obtained a McDonald’s omega 

of 0.905, which indicated that the questionnaire had a high internal reliability.  

 

Table 2. ASPT scale dimensions, components, and items 

 

Dimension Component Items 

DIM. 1. Attitudes towards 

probability 

Affective (AP) 1, 5, 16, 27 

Cognitive competence (CP) 6, 8, 17, 22 

Behavioural (BP)  2, 7, 15, 18 

DIM. 2. Attitudes towards 

the teaching of probability 

Affective (AT) 9, 21, 26, 28 

Teaching competence (CT) 3, 10, 14, 23 

Behavioural (BT) 11, 20, 24, 25 

DIM. 3. Value towards 

probability and its teaching 

Value (VPT) 4, 12, 13, 19 

 

Questionnaire items were measured using a five-point Likert scale from 1 (strongly disagree) to 5 

(strongly agree). The results were qualitatively classified as follows for interpreting the results: negative 

attitudes ([1, 3)), neutral or indifferent attitudes (3), mild positive attitudes ((3, 3.8)), and positive 

attitudes ([3.8, 5]). 

 

3.3. STATISTICAL ANALYSIS 

 

Inferential analyses were carried out using SPSS Statistics 28.0 (IBM Corporation, 2021). First, the 

assumption of normality was analysed using the Kolmogorov-Smirnov (n > 50) or the Shapiro-Wilk (n 

≤ 50) test for the global ASPT, the dimensions, and the components among the corresponding categories 

or intervals of the complementary variables. Moreover, the mean, median, standard deviation, 

interquartile range, skewness, and kurtosis were calculated. Second, in order to analyse the attitudinal 

differences among the categories and intervals of the complementary variables, the nonparametric 

hypothesis tests—Mann-Whitney U for dichotomous variables (gender) and the Kruskal-Wallis H for 

variables with more than two categories (academic training) or intervals (work experience) —were used 

and evaluated using a significance level of .05. In addition, the effect sizes were estimated according to 

Tomczak and Tomczak (2014). For the dichotomous variable of gender, the Mann-Whitney U-test 

effect size, 𝑟 = 𝑍/√𝑛 , was estimated, where Z is the standardised Z-score and n is the total number of 

observations on which Z is based. Subsequently, for the non-dichotomous variables of academic 

training and work experience, the Kruskal-Wallis effect size, η2 = (H – k + 1)/(n - k), was estimated, 

where H is the value obtained in the Kruskal-Wallis test, k represents the number of groups, and n is 

the total number of observations. These effect sizes indicated the effect that the grouping variable had 

on the continuous variable. Then, the Dunn-Bonferroni post-hoc test was used to make a pairwise 

comparison between the categories of the academic training variable and the intervals of the work 

experience variable to assess the differences between the two groups. To estimate the effect size, we 

again used r, which allowed us to quantify the magnitude of the differences between the two groups. 

The size effect of r is interpreted as a small (r < 0.3), medium (0.3 ≤ r ≤ 0.5), or large (r > 0.5) (J. 

Cohen, 1992) effect. Similarly, the η2 size effect is interpreted as a small (η2 < 0.06), medium (0.06 ≤ 

η2 < 0.14), or large (η2 ≥ 0.14) effect (B. H. Cohen, 2008). 

 

3.4. ETHICS 

 

This research was authorised by the Ethics Committee for Research and Teaching (CEID/IIEB) at 

the University of the Basque Country/Euskal Herriko Unibertsitatea (M10_2021_200). 

 

4. RESULTS 

 

In this section, a descriptive analysis of the ASPT questionnaire results is presented by reporting 

secondary mathematics teachers’ overall attitudes towards probability and its teaching and their 
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attitudes in relation to the three dimensions and seven components of Estrada and Batanero (2015) to 

respond to the first research question. Second, the inferential analysis is presented to answer the second 

research question about whether the attitudes of teachers towards probability and its teaching differ 

with regard to the complementary variables of gender, academic training, and work experience. The 

magnitude of this effect was also analysed. Moreover, some statistics of the study variables are 

presented to make the reader aware of the distribution of the data in each case and to show what 

considerations were used to perform the corresponding statistical analyses. 

 

4.1.  GLOBAL RESULTS 

 

In this section, we present descriptive statistics corresponding to the ASPT scale and its respective 

dimensions and components (for additional descriptive analyses, see Anasagasti et al. (2024)) to 

understand the distribution of responses for each. In Table 3, we can see that all response distributions 

were left-skewed due to their negative values. For 50% or more of the teachers surveyed, the overall 

attitudes towards probability and its teaching (ASPT) were positive, as were the attitudes towards 

probability (DIM. 1), the attitudes towards probability teaching (DIM. 2), and the value towards 

probability and its teaching (DIM. 3). For each dimension and for the global ASPT, the value of the 

mean was less than the value of the median even though they were close in value. In terms of variability, 

responses for DIM. 3 (IQR = 1.00) had the greatest variability, whereas the global ASPT scale had the 

least variability (IQR = 0.73). For the first and second dimensions (DIM. 1 and DIM. 2), we observed 

that affective components had the greatest median scores and the greatest or tied for the greatest 

variability between the data (IQR = 1 and IQR = 1.25, respectively). In the first dimension (DIM. 1), 

the behavioural component had the lowest median score, with a mildly positive attitude manifesting a 

lower attitude towards probability. In the second dimension (DIM. 2), the median scores of the teaching 

and behavioural components coincide with a mildly positive attitude towards probability teaching 

competence and tendency to teach probability. Furthermore, the third dimension stood out positively 

with the greatest mean and median values among dimensions and components, indicating that teachers 

tended to value probability and its teaching. 

 

Table 3. Statistics for distributions of the ASPT scale, dimensions, and components 

 

 Min. Max. Mean Median S.D. IQR Skewness Kurtosis 

Global ASPT 2.57 4.86 3.91 4.04 0.54 0.73 -0.37 -0.63 

DIM. 1: Attitudes towards 

probability 
2.25 5.00 3.91 4.00 0.57 0.83 -0.51 -0.16 

Affective (AP) 1.25 5.00 3.96 4.25 0.82 1.00 -0.72 0.09 

Cognitive competence (CP) 2.25 5.00 4.02 4.00 0.58 0.75 -0.43 -0.15 

Behavioural (BP) 1.50 5.00 3.75 3.75 0.75 1.00 -0.42 -0.11 

DIM. 2: Attitudes towards 

the teaching of probability 
2.42 5.00 3.81 3.92 0.61 0.96 -0.26 -0.81 

Affective (AT) 1.75 5.00 3.95 4.00 0.81 1.25 -0.49 -0.62 

Teaching competence (CT) 2.00 5.00 3.80 3.75 0.73 1.25 -0.25 -0.63 

Behavioural (BT) 2.00 5.00 3.70 3.75 0.70 1.00 -0.22 -0.61 

DIM. 3: Value towards 

probability and its teaching 
2.50 5.00 4.20 4.25 0.61 1.00 -0.55 -0.44 

 

4.2.  ANALYSIS FOR THE GENDER VARIABLE  

 

In this section, we present the descriptive results of the ASPT survey according to gender and the 

inferential analysis regarding gender differences for the global ASPT scale, the three dimensions, and 

the respective components.  
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Figure 1. Boxplots for the global ASPT with respect to gender 

 

The boxplots in Figure 1 show the distributions of the ASPT scale for women and men. Well over 

50% of men have a positive attitude (31st percentile with a score above 3.8), whereas for women, 50% 

have a positive attitude (2nd quartile with a score above 3.8). Moreover, 7% of women had negative 

attitudes compared to only 3% of men. These results were complemented by the negative skew values 

displayed in Table 4; all of the distributions for gender were left-skewed. The median scores for men 

on the ASPT scale, dimensions, and components were greater than or equal to the median scores for 

women. With regard to the dimensions, the highest rated for both sexes was value towards probability 

and its teaching (DIM. 3), followed by the attitudes teachers had towards probability (DIM. 1) and 

attitudes towards teaching probability (DIM 2.). Focusing on the components, the worst rated among 

women was the behavioural component that assessed attitudes towards probability (DIM. 1). In 

contrast, among men, the teaching and behavioural components for attitudes towards teaching 

probability (DIM. 2) had the lowest median score. In addition, the interquartile ranges indicated, in 

general, greater variation among the scores from women.   

 

Table 4. Statistics and Kolmogorov-Smirnov (K-S) normality tests for global ASPT and ASPT 

dimensions and components for women (W) and men (M) 

 

  Mean Median SD IQR Skewness Kurtosis 
K-S  

(p-value) 

Global ASPT 
W 3.86 3.84 0.57 0.90 -0.251 -0.778 .260 

M 3.99 4.09 0.47 0.73 -0.485 -0.445 .007 

DIM. 1: Attitudes towards 

probability 

W 3.84 3.88 0.60 0.85 -0.354 -0.281 .007 

M 4.00 4.08 0.53 0.73 -0.752 0.296 .020 

Affective (AP) 
W 3.92 4.00 0.86 1.50 -0.609 -0.245 <.001 

M 4.03 4.25 0.77 1.00 -0.979 1.168 <.001 

Cognitive competence (CP) 
W 3.99 4.00 0.61 1.00 -0.609 -0.245 .009 

M 4.05 4.13 0.54 0.75 -0.740 0.012 <.001 

Behavioural (BP) 
W 3.62 3.50 0.77 1.25 -0.172 -0.485 .016 

M 3.93 4.00 0.69 1.00 -0.837 1.506 .025 

DIM. 2: Attitudes towards the 

teaching of probability 

W 3.78 3.79 0.65 1.08 -0.163 0.943 .013 

M 3.87 3.90 0.57 0.79 -0.443 -0.546 .048 

Affective (AT) 
W 3.87 4.00 0.85 1.50 -0.293 -0.882 .005 

M 4.06 4.25 0.74 1.00 -0.842 0.198 <.001 

Teaching competence (CT) 
W 3.78 3.75 0.76 1.25 -0.263 -0.695 .002 

M 3.81 3.75 0.70 1.19 -0.197 -0.626 .003 

Behavioural (BT) 
W 3.70 3.75 0.69 1.00 -0.207 -0.616 .005 

M 3.72 3.75 0.73 1.00 -0.289 -0.538 .038 

DIM. 3: Value towards 

probability and its teaching 

W 4.13 4.25 0.64 1.00 -0.405 -0.609 .002 

M 4.31 4.38 0.55 0.75 -0.738 -0.132 <.001 
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According to the Kolmogorov-Smirnov normality test, the distributions of scores did not follow a 

normal distribution, with skewness and kurtosis values far from 0. Therefore, the nonparametric Mann-

Whitney test was used in all cases to test for gender differences, and the corresponding effect size r was 

calculated for significant differences. The results displayed in Table 5 revealed no meaningful gender 

differences in the ASPT and corresponding dimension and component scores, with one exception. The 

exception is the behavioural component for attitudes towards probability (DIM. 1), which showed 

differences, although the effect size was small. 

 

Table 5. Mann-Whitney U test and effect size results for gender differences (W – M) 

 
    p-value r 

ASPT .184   

DIM. 1: Attitudes towards probability .056   

Affective (AP) .448   

Cognitive competence (CP) .326   

Behavioural (BP) .004 W - M .016 

DIM. 2: Attitudes towards the teaching of probability .429   

Affective (AT) .141   

Teaching competence (CT) .818   

Behavioural (BT) .759   

DIM. 3: Value towards probability and its teaching .071   

 

4.3.  ANALYSIS FOR THE ACADEMIC TRAINING VARIABLE  

 

This section first presents the descriptive analysis of the global ASPT scale, its dimensions, and its 

components with respect to academic training. Second, inferential analyses are presented. 

Figure 2 shows the distribution of scores obtained for the ASPT scale for each category of the 

academic training variable. The graphical displays were complemented by the information in Table B 

in Appendix B, which displays the mean, median, standard deviation, interquartile range, skewness, 

kurtosis, and Kolmogorov-Smirnov normality test results for the global ASPT scale as well as the three 

dimensions and the respective components for the academic training categories. The boxplots and 

results of the Kolmogorov-Smirnov and Shapiro-Wilk tests revealed that most of the distributions were 

asymmetric. People with training in mathematics showed the most positive overall attitudes, with a 

median score of 4.29, followed by people with training in physics (median = 4.07) and economics 

(median = 4.07). People with training in engineering (median = 3.89), experimental sciences (median 

= 3.64), and architecture (median = 3.50) showed lower overall median scores that were still above the 

neutral score of 3 on the scale. It is worth noting that a mathematician had the worst attitude score, 

although this score was an outlier. With regard to the interquartile range, those with economics (IQR = 

1.11) and architecture (IQR = 1.32) training showed the largest variation among scores. Among the 

dimensions, as was the case for the gender variable, the highest median score in all categories was given 

to the attitude towards the value of probability (DIM. 3). 

 

 
 

Figure 2. Boxplots for the global ASPT for academic training 
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The two most multitudinous groups, mathematics and engineering, presented left-skewed and 

platykurtic distributions for which there was no normality according to the distributions displayed in 

Figure 2 and the Kolmogorov-Smirnov normality test. For this reason, the nonparametric Kruskal-

Wallis H test was used to examine possible differences between academic training groups. 

Table 6 presents the results obtained by the Kruskal-Wallis H test together with the effect size, η2, 

that represents differences in academic training for the ASPT scale, dimensions, and components. 

Except for the behavioural attitude towards probability component and the value towards probability 

and its teaching dimension that both showed no meaningful differences in academic training, 

differences in academic training revealed a medium–large size effect in differences. Moreover, the 

pairwise comparisons (see the last two columns in Table 6) both for the scale and for the dimensions, 

as well as for the components overall, revealed a medium-large size effect (r > 0.3) among the scores 

of people with training in mathematics and people with training in engineering, experimental sciences, 

and architecture. These results suggest that a background in mathematics is associated with relevant 

weight on a secondary mathematics teacher’s attitude towards probability and probability teaching. 

Thus, the academic training of teachers is an important variable to consider in relation to teachers’ 

attitudes towards probability and its teaching. 

 

Table 6. Academic training results for differences in scale, dimensions, and components and post-hoc 

comparisons between academic training categories 

 

 

Kruskal-

Wallis 

Effect 

size 

Post-hoc comparisons for groups 

with significant differences 
  

p-value η2 p-value Groups  r 

Global ASPT <.001 .153 <.001 Math - Eng .41 

   <.001 Math - ExpSci .49 

   <.001 Math - Arch .40 

DIM. 1: Attitudes towards probability <.001 .118 <.001 Math - Eng .32 

  <.001 Math - ExpSci .46 

  .005 Math - Arch .34 

  .045 Phys - ExpSci .28 

Affective (AP) <.001 .167 <.001 Math - Eng .43 

  <.001 Math - ExpSci .47 

  <.001 Math - Arch .43 

  .040 Econ - Arch .50 

Cognitive competence (CP) <.001 .106 .003 Math - Eng .28 

  <.001 Math - ExpSci .46 

  .006 Math - Arch .33 

Behavioural (BP) .403     

DIM. 2 Attitudes towards the teaching of 

probability 

<.001 .171 <.001 Math - Eng .45 

  <.001 Math - ExpSci .49 

  <.001 Math - Arch .42 

Affective (AT) <.001 .195 <.001 Math - Eng .42 

  <.001 Math - ExpSci .58 

  <.001 Math - Arch .41 

Teaching competence (CT) .001 .082 <.001 Math - Eng .34 

  <.001 Math - ExpSci .36 

  .028 Math - Arch .27 

  .028 Math - Econ .28 

Behavioural (BT) <.001 .098 <.001 Math - Eng .36 

  .043 Math - ExpSci .21 

  <.001 Math - Arch .42 

  .041 Phys - Arch .45 

  .020 Econ - Arch .56 

  .036 ExpSci - Arch .29 

DIM. 3: Value towards probability and its 

teaching 

.170     
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4.4. ANALYSIS FOR THE WORK EXPERIENCE VARIABLE  

 

This section presents the descriptive results and the inferential analyses for the work experience 

variable with respect to the global ASPT scale, the three dimensions, and the respective components.  

The boxplots in Figure 3 show the distribution of the ASPT scale for each interval, representing the 

number of years a teacher has taught. The boxplots are complemented with the statistics included in 

Table C in Appendix C and revealed that most of the distributions of ASPT scores for work experience 

were asymmetric. Teachers with more than 15 years of teaching had the highest attitudes with median 

scores of 4.11 (for (15, 20] years of teaching) and 4.14 (for (20, ∞) years of teaching), respectively, 

followed by novice teachers with less than 10 years of teaching who had median scores of 3.86 (for (0, 

5] years of teaching) and 3.93 (for (5, 10] years of teaching), respectively. Teachers who taught between 

10 and 15 years had the lowest attitude scores, with a median score of 3.52. Regarding the variation of 

the scores, teachers who taught for more than 20 years had the lowest variation in scores (IQR = 0.64), 

whereas the scores for all remaining teachers showed similarly larger variability. 

With regard to dimension scores, we see again that for teachers at all levels of years of experience, 

the value given to probability (DIM. 3) is scored highest, followed by the attitudes teachers have 

towards probability (DIM. 1), and the attitudes towards teaching probability (DIM 2.), with the 

exception of teachers who taught between 10 and 15 years. 

The distribution of global ASPT scores for teachers with more than 20 years of experience was not 

normally distributed, and skewness or kurtosis values were far from 0 for other categories of experience. 

For this reason, the nonparametric Kruskal-Wallis H test was used to examine possible differences 

between work experience groups. 

 

 
 

Figure 3. Boxplots for the global ASPT scores for work experience intervals 

 

The second and third columns in Table 7 show the Kruskal-Wallis H test results and the η2 size 

effects. The behavioural component towards teaching probability was the only component that showed 

a medium-sized effect for differences in work experience. The scores for the overall ASPT, dimensions, 

and remaining components showed small or no size effects for differences in work experience. On the 

other hand, the pairwise comparisons (see the last two columns in Table 7) showed a medium-sized 

effect, r, between the intervals of (10,15] years teaching and (15,20] years teaching for the ASPT scale, 

the attitude towards probability dimension, and the affective component towards probability. This 

means that there is a meaningful difference in scores between teachers with between 15 and 20 years 

of teaching experience and teachers with between 10 and 15 years of teaching experience for their 

attitude towards probability, especially with regard to personal feelings towards probability, as well as 

with regard to the global ASPT scale. Moreover, the attitude towards the teaching of probability 

dimension and the behavioural component towards teaching probability showed a medium-sized effect 

between teachers with less than five years of teaching and those with more than 20 years of teaching. 
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This suggests that teaching experience might yield meaningful differences in scores for attitudes 

towards probability teaching, especially with regard to the priority the teacher gives it over other topics. 

Thus, albeit to a lesser extent, work experience may be related to teachers’ attitudes towards the didactic 

aspect of teaching probability. 

 

Table 7. Work experience results for differences in scale, dimensions, and components and post-hoc 

comparisons between work experience groups  

 
 

Kruskal-

Wallis 

Effect 

size 

Post-hoc comparisons for 

groups with significant 

differences 

 

 p-value η2 p-value Groups r 

Global ASPT .026 .039 

.045 (15,20] - (10,15] .33 

.01 (20, ∞) - (0,5] .24 

.015 (20, ∞) - (10,15] .27 

DIM. 1: Attitudes towards 

probability 
.048 .031 

.03 (15,20] - (10,15] .35 

.005 (20, ∞) - (10,15] .31 

Affective (AP) .006 .057 

.013 (15,20] - (10,15] .40 

.009 (20, ∞) - (0,5] .24 

.002 (20, ∞) - (10,15] .34 

Cognitive competence (CP) .651     

Behavioural (BP) .184     

DIM. 2: Attitudes towards the 

teaching of probability 
.006 .058 

.022 (15-20] - (0,5] .27 

<.001 (20, ∞) - (0,5] .30 

.033 (20, ∞) - (10,15] .23 

Affective (AT) .093     

Teaching competence (CT) .141     

Behavioural (BT) <.001 .093 

.008 (15,20] - (0,5] .31 

<.001 (20, ∞) - (0,5] .38 

.013 (20, ∞) - (5,10] .26 

.028 (20, ∞) - (10,15] .24 

DIM. 3: Value towards probability 

and its teaching 
.655  

   

 

5. DISCUSSION 

 

The results provided a clear answer to the first research question: the attitude towards probability 

and its teaching (ASPT) of in-service secondary education teachers in the ACBC is positive overall, as 

evidenced by the global ASPT scale and its dimensions. In particular, the third dimension stood out 

most positively in suggesting the value given by teachers to probability and its teaching, aligning with 

results from other studies such as Estrada et al. (2016) and Ruz et al. (2023).  

Furthermore, the inferential results allowed us to address the second question and determine attitude 

differences for complementary variables. Accordingly, we concluded that there was no meaningful 

difference between male and female teachers’ attitudes towards probability and its teaching, adding to 

the research of Gil Flores (1999), Estrada et al. (2004), and Martins et al. (2015). 

We concluded that academic training was an important variable to consider in relation to secondary 

mathematics teachers’ attitudes. Teachers with training in mathematics had meaningfully higher scores 

in their attitudes towards probability and probability teaching when compared to teachers with a 

background in engineering, experimental sciences, or architecture. A possible justification for these 

differences can be found in the university curricula (both current and previous) of the aforementioned 

degrees. For example, the fact that engineering is found in this group may seem surprising. However, 

there are different types of engineering that, depending on the speciality, require more or fewer 

mathematics-related courses (Muñiz-Rodríguez et al., 2016), and little time is dedicated to the study of 

probability in any of them. According to what the authors have seen in the curricula of the universities 

of the ACBC, courses relating to statistics and probability are statistical methods in engineering and, in 

the case of computer scientists, also operations research. With regard to experimental sciences, we find 
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either a biostatistics course or a mathematics and statistics course. Finally, in architecture, there are no 

courses directly related to statistics and probability. Moreover, the fact that teachers with academic 

training in these three degrees revealed lower attitude scores is consistent with the results obtained by 

Martins et al. (2015), who found better attitudes among teachers with specific training in their academic 

teaching area. Indeed, Becker et al. (2014) stated that the lack of knowledge about a subject can 

condition an individual’s attitude and can lead to a situation where educational quality is not guaranteed. 

All this suggests that teachers’ academic training might be a determining factor for attitudes, which 

may, in turn, affect the teaching and learning process. 

Focusing on work experience, we observed a medium effect size in the behavioural component of 

the teaching probability dimension, i.e., in the didactic component. One possible reason could be that 

teachers with more experience feel more confident and competent in the subject matter to be taught, as 

years of teaching practice give them not only a greater mastery of the content but also greater 

pedagogical content knowledge (Copur-Gencturk & Li, 2023). This result contradicts the results 

obtained by Estrada et al. (2004), who concluded that attitudes worsen with years of experience. Given 

this diversity of results, work experience seems to be a variable that deserves to be studied in more 

depth.   

Our results lead us to reaffirm the importance of disciplinary knowledge in both initial and 

continuing teacher training. In this sense, we join with the assertion of Muñiz-Rodríguez et al. (2016) 

on the need to establish global knowledge and skills that future mathematics teachers should acquire 

during their training period. Therefore, in the case of Spain, in order to reduce the heterogeneous 

mathematics teaching staff mentioned in the introduction, the authors believe that it would be advisable 

to standardise the minimum level of competence both to gain access to the master’s degree and to 

become a mathematics teacher. 

 

6. CONCLUSIONS 

 

Probability is becoming increasingly more useful in today’s society, yet it is not given sufficient 

attention in schools. In this study, we wanted to investigate whether teachers’ gender, academic training, 

and years of work experience are variables that reveal differences in teachers’ attitudes. Although, in 

part, we wanted our results to contribute to a change in the current situation of the ACBC system, we 

believe that these results can be useful beyond the ACBC because they suggest important variables in 

socio-educational contexts that should be considered with respect to secondary mathematics teachers’ 

attitudes towards probability more broadly. 

One conclusion of the research that is perhaps striking is that the gender variable revealed no 

meaningful difference in attitudes towards probability and its teaching despite the widening gender gap 

identified by Petroff et al. (2021). This may be due to the small sample size of this study, the voluntary 

nature of the questionnaire, or the anonymity afforded to participants. We can conclude that different 

intervals of work experience showed meaningful differences in teachers’ attitudes towards the teaching 

of probability. Teachers with more work experience had better attitudes towards the didactic aspect of 

teaching probability than novice teachers. We also can conclude that secondary mathematics teachers 

with a background in mathematics had meaningfully higher attitude scores than teachers with training 

in engineering, experimental sciences, or architecture. These results point to the importance of both 

initial and continuing probability training of secondary school mathematics teachers.  

As for the limitations of the study, it should be pointed out that although the questionnaire was sent 

to all secondary school management teams in the ACBC for distribution to mathematics teachers, only 

16.4% of teachers responded. This work, therefore, invites the uptake of a larger-scale study. 

Furthermore, future research work would benefit from qualitative inquiry to assess the reasons why part 

of the teaching staff showed negative attitudes towards probability and its teaching.  
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APPENDIX A: ATTITUDES’ SCALE TOWARDS PROBABILITY AND ITS TEACHING 

 

Table A. Estrada and Batanero’s (2015) Attitudes’ Scale towards Probability and its Teaching 

(ASPT) adapted to include more inclusive language and to address in-service teachers  

 
Number Item 

1 I enjoy the lessons where probability is explained. 

2 I use probability information when making decisions. 

3* It is difficult for me to teach probability. 

4 Probability helps me understand today’s world. 

5 I like probability; it is a subject that has always interested me. 

6 Probability is easy. 

7* I have never used probability outside mathematics. 

8 I have mastered the main contents of probability. 

9 I think I enjoy teaching probability in school. 

10 I think I can notice and correct students’ errors and difficulties with probability. 

11* I only teach probability if I have time left after teaching the other topics. 

12* Probability is only useful for games of chance. 

13* Probability is not as valuable as other areas of mathematics. 

14 I find it easy to design probability assessment tasks. 

15 I use probability in everyday life. 

16* I feel scared when faced with probability information. 

17* Probability is understandable only to “science people”. 

18* I avoid reading information that contains probability terms (e.g. in drugs prospects.). 

19 Probability knowledge helps students to reason critically. 

20 Probability should be taught from the earliest teaching levels. 

21* I feel worried about being able to answer students’ probability questions. 

22* I do not feel well enough prepared to solve any basic probability problem. 

23* I feel that I am not able to prepare suitable didactic resources for the probability lesson. 

24 When relevant, I use probability in other subjects that I teach. 

25* If I could skip a topic, it would be probability. 

26* I am not very interested in teaching probability even though it appears in the curriculum. 

27* I do not enjoy solving probability problems. 

28 As a teacher, I think I feel comfortable teaching probability. 

* Items with a negative character were reversed before statistical calculation. 
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APPENDIX B: ACADEMIC TRAINING 

 

Table B. Statistics and Kolmogorov-Smirnov (K-S) or Shapiro-Wilk (S-W) normality tests for global 

ASPT and ASPT dimensions and components for the academic training variable 

 
 Academic 

Training 

Mean Median  SD   IQR Skewness Kurtosis K-S/S-W  

(p-value) 

Global 

ASPT 

Math 4.22 4.29 0.49 0.60 -1.19 1.41 .013 

Phys 4.01 4.07 0.50 0.83 -0.53 -0.87 .409 

Econ 3.95 4.07 0.56 1.11 -0.40 -1.90 .439 

Eng 3.80 3.89 0.48 0.75 -0.39 -0.78 .002 

ExpSci 3.71 3.64 0.47 0.66 -0.10 0.16 .862 

Arch 3.60 3.50 0.65 1.32 0.23 -1.13 .429 

DIM. 1: Attitudes 

towards 

probability 

Math 4.19 4.25 0.51 0.56 -1.04 1.31 .016 

Phys 4.07 4.08 0.48 0.92 -0.31 -1.29 .181 

Econ 3.97 4.21 0.74 1.32 -0.72 -0.63 .540 

Eng 3.83 3.92 0.54 0.92 -0.59 0.03 .025 

ExpSci 3.68 3.67 0.52 0.66 -0.59 0.60 .189 

Arch 3.65 3.50 0.70 1.08 0.37 -0.74 .624 

Affective (AP) Math 4.40 4.75 0.70 1.00 -1.15 0.28 <.001 

Phys 4.20 4.38 0.52 1.00 -0.39 -0.99 .048 

Econ 4.38 4.25 0.52 1.10 0.40 -1.62 .248 

Eng 3.75 4.00 0.82 1.25 -0.61 -0.11 .001 

ExpSci 3.66 3.75 0.81 0.88 -1.03 1.31 .008 

Arch 3.50 3.25 0.79 1.25 0.54 -1.15 .190 

Cognitive 

competence (CP) 

Math 4.29 4.38 0.50 0.69 -0.62 0.15 .001 

Phys 4.10 4.25 0.60 0.94 -0.83 -0.37 .236 

Econ 4.00 4.00 0.61 1.00 0.61 0.63 .753 

Eng 3.98 4.00 0.52 0.75 -0.78 0.97 .005 

ExpSci 3.77 3.75 0.54 0.75 -0.24 -0.52 .133 

Arch 3.77 3.75 0.77 0.50 0.15 0.14 .284 

Behavioural (BP) Math 3.87 4.00 0.79 1.00 -0.74 0.55 .024 

Phys 3.90 4.00 0.64 1.06 -0.45 -0.66 .704 

Econ 3.54 4.25 1.24 2.06 -1.21 -0.27 .027 

Eng 3.76 3.75 0.71 1.00 -0.30 -0.21 .200 

ExpSci 3.59 3.50 0.71 1.25 ~0.00 -0.65 .472 

Arch 3.66 3.25 0.78 1.25 0.60 -1.17 .126 

DIM. 2 Attitudes 

towards the 

teaching of 

probability 

Math 4.18 4.33 0.59 0.73 -1.12 0.83 .002 

Phys 3.93 3.92 0.58 0.98 -0.24 -0.69 .882 

Econ 3.88 3.92 0.45 0.73 -0.65 -0.80 .351 

Eng 3.65 3.75 0.55 1.00 -0.24 -1.00 .177 

ExpSci 3.62 3.58 0.51 0.88 0.28 -0.40 .417 

Arch 3.45 3.50 0.72 1.25 -0.16 -1.59 .345 

Affective (AT) Math 4.44 4.75 0.66 1.00 -1.27 0.93 <.001 

Phys 4.08 4.13 0.69 1.31 -0.23 -1.31 .670 

Econ 4.08 4.13 0.54 0.94 -0.46 -0.30 .964 

Eng 3.80 4.00 0.76 1.25 -0.64 -0.49 <.001 

ExpSci 3.54 3.50 0.73 1.00 -0.09 0.09 .641 

Arch 3.55 3.25 0.94 1.50 0.38 -0.95 .531 

Teaching 

competence (CT) 

Math 4.13 4.25 0.72 1.00 -0.81 0.33 .007 

Phys 3.88 3.88 0.64 1.06 -0.30 -0.76 .804 

Econ 3.50 3.63 0.55 0.94 -0.17 -0.78 .783 

Eng 3.67 3.75 0.67 1.00 -0.02 -0.44 .015 

ExpSci 3.62 3.75 0.70 1.25 -0.33 -0.88 .034 

Arch 3.59 3.50 0.93 1.75 -0.04 -0.75 .894 

Behavioural (BT) Math 3.98 4.00 0.69 0.75 -0.63 -0.08 .009 

Phys 3.83 3.88 0.47 0.81 -0.42 -0.57 .835 

Econ 4.04 4.13 0.73 1.38 -0.39 -1.81 .310 

Eng 3.48 3.50 0.68 1.00 -0.04 -0.58 .200 

ExpSci 3.70 3.75 0.67 1.00 -0.24 -0.44 .480 
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Arch 3.20 3.25 0.55 1.00 -0.35 -0.64 .792 

DIM. 3: Value 

towards 

probability and its 

teaching 

Math 4.39 4.50 0.51 0.75 -0.47 -0.77 <.001 

Phys 4.13 4.25 0.65 1.06 -1.08 0.89 .169 

Econ 4.08 4.13 0.68 1.06 -0.44 0.59 .985 

Eng 4.17 4.25 0.62 1.00 -0.56 -0.32 .017 

ExpSci 4.10 4.25 0.62 0.88 -0.31 -0.74 .062 

Arch 3.91 3.75 0.79 1.75 -0.10 -1.50 .383 
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APPENDIX C: WORK EXPERIENCE 

 

Table C. Statistics and Kolmogorov-Smirnov (K-S) or Shapiro-Wilk (S-W) normality tests for 

global ASPT and ASPT dimensions and components for the work experience variable 

 
 Work 

Experience 

Mean  Median SD   IQR Skewness Kurtosis K-S/S-W  

(p-value) 

ASPT (0,5] 3.78 3.86 0.55 0.81 -0.30 -0.64 .087 

(5,10] 3.88 3.93 0.53 0.82 -0.41 -0.20 .866 

(10,15] 3.70 3.52 0.57 0.95 0.06 -0.84 .122 

(15,20] 4.07 4.11 0.49 0.88 0.01 -1.35 .283 

(20, ∞) 4.05 4.14 0.49 0.64 -0.56 -0.56 .015 

DIM. 1: 

Attitudes 

towards 

probability 

(0,5] 3.84 3.88 0.57 0.90 -0.45 -0.09 .095 

(5,10] 3.88 4.00 0.57 0.92 -0.98 1.30 .106 

(10,15] 3.60 3.46 0.64 1.02 0.21 -0.57 .603 

(15,20] 4.03 4.13 0.50 0.83 -0.38 -0.96 .277 

(20, ∞) 4.04 4.13 0.54 0.73 -0.60 0.06 .012 

Affective (AP) (0,5] 3.82 4.00 0.79 1.25 -0.24 -0.91 .081 

(5,10] 3.88 4.00 0.82 1.00 -1.20 1.67 .010 

(10,15] 3.51 3.50 0.91 1.44 -0.19 -0.10 .815 

(15,20] 4.19 4.50 0.74 1.10 -0.86 -0.35 .010 

(20, ∞) 4.18 4.25 0.78 1.38 -1.20 1.86 <.001 

Cognitive 

competence (CP) 

(0,5] 4.01 4.00 0.62 0.75 -0.69 0.40 .036 

(5,10] 4.01 4.00 0.60 1.00 -3.10 -0.88 .199 

(10,15] 3.86 3.88 0.56 0.69 0.06 -0.66 .157 

(15,20] 4.00 4.00 0.51 0.81 0.10 -0.18 .839 

(20, ∞) 4.07 4.00 0.56 0.75 -0.49 ~0.00 .005 

Behavioural 

(BP) 

(0,5] 3.69 3.75 0.72 1.00 -0.07 -0.50 .037 

(5,10] 3.74 4.00 0.75 1.25 -0.38 -0.72 .198 

(10,15] 3.43 3.25 0.94 1.19 -0.19 0.04 .261 

(15,20] 3.90 4.00 0.55 0.81 0.04 -0.45 .722 

(20, ∞) 3.87 4.00 0.74 1.00 -0.66 0.25 .004 

DIM. 2: 

Attitudes 

towards the 

teaching of 

probability 

(0,5] 3.62 3.75 0.61 0.98 -0.24 -0.78 .052 

(5,10] 3.75 3.75 0.61 1.08 0.12 -1.30 .083 

(10,15] 3.65 3.63 0.66 1.10 -0.04 -0.82 .520 

(15,20] 4.03 4.13 0.56 0.88 0.01 -0.87 .704 

(20, ∞) 4.00 4.17 0.57 0.75 -0.54 -0.68 .006 

Affective (AT) (0,5] 3.78 4.00 0.79 1.38 -0.24 -1.08 .002 

(5,10] 3.89 4.00 0.82 1.25 -0.62 -0.23 .172 

(10,15] 3.79 3.75 0.83 1.44 -0.27 -0.63 .423 

(15,20] 4.11 4.13 0.64 1.25 -0.12 -1.09 .303 

(20, ∞) 4.12 4.25 0.83 1.19 -0.83 ~0.00 .002 

Teaching 

competence (CT) 

(0,5] 3.65 3.75 0.78 1.25 0.02 -0.81 .200 

(5,10] 3.79 3.75 0.71 1.25 -0.01 -0.55 .542 

(10,15] 3.61 3.63 0.78 1.38 -0.22 -0.21 .496 

(15,20] 4.04 4.00 0.53 0.81 0.05 -0.53 .751 

(20, ∞) 3.91 4.00 0.71 1.00 -0.46 -0.52 .021 

Behavioural 

(BT) 

(0,5] 3.45 3.50 0.66 0.75 0.18 -0.11 .098 

(5,10] 3.56 3.50 0.68 0.75 -0.17 -0.17 .740 

(10,15] 3.54 3.63 0.76 1.19 -0.41 -0.84 .087 

(15,20] 3.94 4.13 0.77 1.19 -0.39 -0.91 .353 

(20, ∞) 3.96 4.00 0.60 0.94 -0.45 -0.49 .004 

DIM. 3: Value 

towards 

probability and 

its teaching 

(0,5] 4.09 4.25 0.67 1.19 -0.35 -0.97 .022 

(5,10] 4.28 4.50 0.63 1.00 -1.07 1.06 .010 

(10,15] 4.15 4.13 0.71 1.19 -0.33 -1.10 .037 

(15,20] 4.28 4.25 0.48 0.81 -0.12 -1.00 .378 

(20, ∞) 4.27 4.25 0.55 0.75 -0.55 -0.13 .010 

 

 


