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Abstract 
Statistics courses are included in almost all social science undergraduate programs, given the 
recognized importance that statistical training has for professionals in this field. However, the common 
belief is that social science students’ attitudes towards Statistics are mostly negative. These negative 
attitudes could lead to difficulties in acquiring statistical skills and in using Statistics correctly in their 
professional future. Students with more negative attitudes would be expected to have greater 
difficulties. This arouses the interest of analyzing the differences in attitudes by students’ 
characteristics, such as gender. Many research works in the literature on educational gender 
differences observe gender differences in beliefs about enjoying studying different fields and in 
preferences. Previous studies show that women's choice for science, technology, engineering, and 
mathematics (STEM) subjects is lower than for men. This work addresses the analysis of gender 
differences in attitudes towards Statistics of social sciences undergraduate students, using a survey 
administered to students of social science degrees in the University of the Balearic Islands. The 
survey instrument included the Survey of Attitudes Towards Statistics (SATS©), along with some 
questions regarding the demographic and academic characteristics of the respondents, such as 
gender. Results show that students' assessments of the attitudinal components are positive, except for 
Difficulty and Affect. Gender differences are identified in four of the six components of the SATS©. 
Women show lower mean scores in Affect, Value, and Difficulty, and higher mean scores in Effort. 
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1 INTRODUCTION 
Statistics courses are included in almost all social science undergraduate programs, given the 
recognized importance that statistical training has for professionals in this field. However, the majority 
of students in this field do not have strong mathematical training, and they do not show an inclination 
for quantitative methods [1], [2]. There is a common belief that their attitudes towards Statistics are 
mostly negative. Since attitudes are recognised as an integral part of the learning of any educational 
content [3], social science students’ negative attitudes could lead to difficulties in acquiring statistical 
skills and in using Statistics correctly in their professional future [4]. For those students who have more 
negative attitudes, these difficulties would be greater. If, for instance, women have attitudes towards 
Statistics that are more negative than men, female students would find that the difficulties mentioned 
above would be greater. This arouses the interest of analyzing the differences in attitudes by students’ 
characteristics, such as gender. 

In the teaching of Statistics, the desired outcomes in an introductory Statistics course are related to 
students’ learning, students’ persistence, and students’ attitudes and beliefs [5]. The learning 
outcomes are the ones most generally considered, but the other outcomes are also important since 
they will affect whether or not students will appropriately use statistical skills, ideas, and techniques. 
The learners’ attitudes toward Statistics will also influence their statistical thinking, both outside the 
classroom and when applying it to other courses. Positive attitudes also encourage students to take 
Statistics courses at a higher level [6], [7], and a negative attitude towards a Statistics course will be 
an obstacle to learning the course content efficiently [4]. Students’ attitudes influence their 
performance, beliefs, and behaviour in class, especially in terms of motivation and achievement [8]. It 
is therefore essential to monitor and attempt to improve the attitudes of students towards Statistics [8]. 
In this sense, different instruments have been developed to evaluate students’ attitudes towards 
Statistics; the Survey of Attitudes Toward Statistics (SATS©) [9] is probably the best known, and most 
validated [10]. Extensive work supports the reliability, validity, and multi-dimensionality of their scores 
and constructs [10]–[15], and researchers in Statistics education have been using this instrument to 
assess students’ attitudes across various educational settings, interventions, and instructional 
approaches [16]–[21]. The SATS© [9], [22] was at first composed of 28 items (SATS – 28©) assessing 
four attitudes toward Statistics dimensions: value, difficulty, affect, and cognitive competence. The 
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updated survey (SATS – 36©) includes 36 items for assessing six dimensions of attitudes toward 
Statistics: value, difficulty, interest, affect, cognitive competence, and effort. 

Although the common belief is that the students’ attitudes toward Statistics are negative, when the 
measurement instruments are applied some research works confirm the negative belief regarding 
students’ attitudes−[23]–[25], for instance,−but others reveal that the attitudes are slightly positive [3], 
[26]–[32].  

The literature on educational gender differences reveals that gender inequalities in education have 
significantly changed in recent decades. In Western countries, women enrolled in undergraduate 
university studies outpace men. However, some differences persist. This is the case of preferences for 
different study subjects. Many research works observe gender differences in beliefs about enjoying 
studying different fields and differences in preferences [33], [34]. In this sense, the evidence provided 
by previous studies on the subject shows that women's choice for science, technology, engineering, 
and mathematics (STEM) subjects is lower than for men [33]–[38] and the gender differences in 
choice of major have recently been at the center of hot debate on the reasons behind women’s 
underrepresentation in science and engineering [39].  

Regarding gender differences in attitudes towards Statistics, [4] measure advertising students' 
attitudes towards Statistics, and their results seemed to suggest a difference between men and 
women in their overall attitude, with women being generally more positive on most dimensions. 
However, women report being significantly more anxious about Statistics. Particularly, women reveal 
feeling more anxious than men towards their ability in Statistics. This finding agrees with [40], who 
obtain that women tend to have more anxiety about Math and Statistics than men. On the other hand, 
[4] findings seem to indicate that women turn their anxiety into a positive by being more apt to seek 
help from their instructor and ask questions in class. As a result, women may perform better in 
Statistics class than men. Other studies in the literature reported no differences between genders 
concerning their attitude towards Statistics [41]–[48]. Other studies reported that men expressed more 
positive attitudes towards Statistics than a woman [49]–[52]; these differences usually were small. 

Considering these antecedents, this work addresses the analysis of gender differences in attitudes 
towards Statistics of social sciences undergraduate students, using a survey administered to students 
of social science degrees in the University of the Balearic Islands.  

The survey instrument included SATS-36© [9], widely used and applied in Statistics education studies, 
along with some questions regarding demographic and academic characteristics of the respondents, 
such as gender, previous achievement in Mathematics and problems when studying Mathematics 
and/or Statistics. 

Results show that students' assessments of the attitudinal components are positive, except for 
Difficulty and Affect. The relationship between the six attitudinal factors and the demographic and 
academic characteristics of students has also been investigated. Gender differences are identified in 
four of the six components of the SATS©. Women show lower mean scores in Affect, Value, and 
Difficulty, and higher mean scores in Effort. From the results there emerge recommendations for 
teaching and learning, as well as for the improvement of attitudes towards Statistics in Social Science 
degrees, taking into account gender differences. Statistics lecturers should be aware of gender 
differences to avoid women more negative attitudes towards Statistics to turn into more significant 
deficiencies in learning and acquiring statistical skills and in a poorer use of Statistics in their future 
professional life. 

2 METHODOLOGY 
The target population was composed of the students enrolled in the introductory Statistics courses of 
six social sciences degrees (Tourism, Economics, Business Administration, Business Administration, 
and Tourism, Business Administration and Law, and Economics and Tourism) in the University of the 
Balearic Islands, in 2019. Seven hundred seventy students were enrolled in these introductory 
Statistics courses. 

Based on the previous literature review, a self-administered questionnaire was designed. The 
questionnaire had the following sections: the first section contained four general questions regarding 
whether the student had studied Statistics previously, and asked about his/her previous perceptions 
and perceived problems when studying Statistics or Mathematics; the second section included the 
SATS-36 © scale items [22]; the third section included questions regarding the motivations for 
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choosing the degree in which they were enrolled; and the fourth was made up of demographic and 
classification questions. 

The survey was administered on the first day of the course when the first sessions of each subject 
begin. Half an hour before the introduction to the subject of Statistics, two researchers who were not 
going to be the lecturers in Statistics asked the students to answer the questionnaire. The subjects 
were asked for their collaboration and were requested to provide sincere answers. They were also 
informed that the procedure was going to be completely anonymous. All students present in the 
classroom answered the questionnaire, and a total of 526 questionnaires were obtained. 

To analyze students’ answers, a data mining technique was applied to the two open questions 
included at the beginning of the questionnaire, related to the students’ feelings and perceptions about 
the subject of Statistics. For the other questions, consisting of multiple choice and Likert scale 
questions, descriptive and test statistics were calculated. Firstly, individual items and components of 
the SATS-36© were analyzed, following the instructions indicated on the web page of the survey [22]. 
Mean scores for the individual items were obtained, along with descriptive statistics for the six 
attitudinal components. Secondly, a reliability analysis was also carried out for the six attitudinal 
components, using Cronbach’s alpha. Thirdly, differences in attitudinal component scores, which 
depended on students’ gender, were analysed. When the Kolmogorov-Smirnov test of normality 
indicated that normal distribution could be assumed for the components, parametric tests (t-test and 
ANOVA) were used to test those differences. If not, non-parametric tests (Mann-Whitney U test and 
Kruskal-Walis test) were calculated. 

3 RESULTS 

3.1 Description of the sample 
The survey instrument was administered to introductory Statistics students just before they started the 
course, and a total of 526 questionnaires were obtained. 37.8% were students of Tourism, 11.8% of 
Economics, 31.9% of Business Administration, 8.6% of Business Administration and Tourism, 6.3% of 
Business Administration and Law, and 3.6% of Economics and Tourism. Most of the respondents 
were women, 54.3%, and the average age was 19.6 years. 10.9% were repeating the subject. Most 
parts of the respondents were not working (60.2%) or worked sporadically (18.1%). 76.5% of the 
students that answered the questionnaire had been enrolled in the area of social sciences (76%) in 
their secondary education. Students who considered themselves to have a bad relationship with 
Statistics were a minority (13.2%), 45.6% considered their relationship to be good or very good; 38.3% 
described it as slightly bad. Problems related to the study of Statistics seemed to be the lack of 
understanding (27.4% of the respondents) and inability to understand, pose, or solve, statistical 
problems (21%). Those who stated that they had no problems made up only 6.4% of the students. The 
majority of the respondents define their past performance in Mathematics as within the average 
(43.6%). 

3.2 Qualitative data analysis 
The questionnaire included two open questions such as: How do you describe your relationship with 
statistical or math subjects? and What are the main problems you have when studying Statistics 
and/or Mathematics? To analyse the sentiment of the sentences declared, the libraries specialized on 
data mining and sentiment analysis were used (tm, tidyverse, tidytext, glue, string, sentimentr) and 
those declarations were compared to different lexicons.  

The results show 42.6% (221) positives, 16.2% (84) negative and 41.2% (214) neutral sentences to 
the first questions (n=519). The results from the first questions show a frequency analysis of the word 
“effort” that appeared 155 times (correlated to: “level” (0.41), “marks” (0.36), “pass” (0.20)); the word 
“marks” 109 times (correlated to: “low” (0.40), “effort” (0.36), level (0.34)), and the word “level” 70 
times (correlated to “effort” (0.41), “marks” (0.34), “high” (0.32)). 

In relation to the second question the students write 24.4% (119) negative sentences, 27.3% (133) 
positive and 48.3% neutral (n=519). Specifically, the frequency analysis shows that words such as 
“understand” appear 76 times (and was correlated to “because” (0.26), “ask” (0.18), “things” (0.16)), 
the word “problems” appear 59 times (“use” (0.24), “methodology” (0.24), “long” (0.20), 
“understanding” (0.17)); “formulas” 47 times (“learn” (0.34), “apply” (0.28), “remember” (0.28), “apply” 
(0.25)), the word “exercises” 44 times (“practice” (0.28), “home” (0.22), “solved” (0.20)); “lack” 44 times  
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(“practice” (0.32), “study” (0.29), “encouragement” (0.29), “part” (0.20), “base” (0.18)), “understand” 36 
times (“mechanics” (0.22), “interest” (0.20), “calculus” (0.18)), “cost” 31 times (“understand” (0.25), 
“concentrate” (0.24), “beginning” (0.19), “assimilate” (0.17), “solve” (0.17)). 

3.3 Assessment of attitudes toward Statistics of Social Science students 
Table 1 reports the mean scores of the sample for the 36 items of the SATS© and the six attitudinal 
components of this scale. Following the indications in [22], responses to the negatively-worded items 
have been reversed, in order to allow a correct interpretation of the results. Therefore, the higher the 
value of the items’ scores, the more favourable the students’ attitudes [3], [17].  

The most of the items (24) obtain a positive mean score from the respondents (above 4, the value 
indicating neutrality in the 7-point Likert scale), indicating that attitudes toward Statistics are not as 
negative as it is commonly believed, in line with the results obtained by [3], [6], [12], [17], [28]–[32], 
[53]–[57]. The majority of the items with a negative assessment are those related to the belief that 
Statistics is a demanding discipline and to the sense of insecurity that Statistics courses generate in 
the students. This positive view of students’ attitudes towards Statistics is also observed when 
calculating the means of the SATS-36 components. Effort, Interest, Value and Cognitive Competence 
mean scores are positive; Affect obtain a mean score that can be considered neutral, and the only 
negative score is for Difficulty. According to these findings, it seems that students do not like Statistics 
and that they consider it to be a difficult discipline. On the other hand, they are willing to invest effort 
and are interested in learning this subject, maybe because they are aware of its value for their 
academic and professional careers, and they also see themselves capable of learning Statistics. 
These results agree with those obtained in a previous study focused solely on tourism students [20]. 

Reliability analysis of the SATS© scale shows a high level, with a Cronbach’s alpha of 0.882 for all 
items, and it was also good for each of the components: 0.787 for Affect, 0.700 for Cognitive 
Competence, 0.781 for Value, 0.614 for Difficulty, 0.783 for Interest and 0.786 for Effort. 

Table 1. Mean scores for the attitudes’ items and components of the SATS-36. 

Components and items Mean Components and items Mean 
Affect 4.04 Cognitive Competence 4.68 
3. I will like statistics 4.42 *5. I will have trouble understanding Statistics 

because of how I think 
4.51 

*4. I will feel insecure when I have to do 
Statistics problems 

3.78 *11.  I will have no idea of what s going on in this 
Statistics course 

5.16 

*15.  I will get frustrated going over Statistics 
tests in class 

4.13 *26.  I will make a lot of math errors in Statistics 3.79 

*18. I will be under stress during Statistics 
classes 

3.78 31. I can learn statistics 5.86 

19. I will enjoy taking statistics courses 4.03 32. I will understand statistics equations 4.84 
*28. I am scared by Statistics 4.11 *35.  I will find it difficult to understand statistical 

concepts 
3.92 

Value 4.80 Difficulty 3.48 
*7. Statistics is worthless 5.92 6. Statistics formulas are easy to understand 4.00 
9. Statistics should be a required part of my 
professional training 

4.49 *8. Statistics is a complicated subject 3.60 

10. Statistical skills will make me more 
employable 

4.53 22. Statistics is a subject quickly learned by 
most people 

3.39 

*13.  Statistics is not useful to the typical 
professional 

5.25 *24.  Learning  Statistics  requires a great deal of 
discipline 

3.19 

*16. Statistical  thinking  is not applicable in 
my life outside my job 

4.81 *30. Statistics involves massive computations 2.80 

17. I use statistics in my everyday life 3.36 *34. Statistics is highly technical 3.44 
*21. Statistics conclusions are rarely 
presented in everyday life 

4.91 *36. Most people have to learn a new way of 
thinking to do statistics 

3.98 
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*25. I will have no application for Statistics in 
my profession 

5.09 
  

*33.  Statistics is irrelevant in my life 4.92   
Interest 4.97 Effort 5.95 
12.  I am interested in being able to 
communicate statistical information to others 

4.78 1. I plan to complete all of my statistics 
assignments 

6.10 

20. I am interested in using statistics 4.58 2. I plan to work hard in my statistics course 5.91 
23. I am interested in understanding 
statistical information 

5.16 14. I plan to study hard for every statistics test 5.69 

29. I am interested in learning statistics 5.37 27.  I plan to attend every statistics class session 6.09 
Responses to the items indicated with an asterisk* have been reversed. 
Shaded cells indicate items with positive students’ assessment. 

3.4 Gender differences in attitudes towards Statistics assessment. 
Differences regarding students’ attitudes toward Statistics between men and women were analysed. 
For this purpose, the existence of differences in the SATS-36 components means scores among 
males and females were tested.  

The Kolmogorov-Smirnov test of normality indicates that only for the Value component can the normal 
distribution be assumed. For this component,  to test the existence of differences in attitudes 
depending on student’s characteristics, a parametric test (t-test) was used for this component; a non-
parametric test (Mann-Whitney U test) was employed for the other components that cannot be 
considered normally distributed (Affect, Cognitive Competence, Difficulty, Interest, and Effort). Table 2 
presents mean score of each component for men and Women, indicating in which cases the 
differences among both groups are statistically significant. 

Table 2. Mean scores by gender of the components of the SATS-36. 

  Mean scores 

  Male Female 
Affect *** 4.21 3.88 
Cognitive Competence  4.74 4.62 
Value * 4.88 4.74 
Difficulty ** 3.58 3.40 
Interest  4.90 5.01 
Effort *** 5.63 6.21 
* significant at 10%, ** significant at 5%, *** significant at 1%. 

Significant differences are observed in four of the six components: Affect, Value, Difficulty and Effort. 
Women reported mean scores lower than men in Affect, Value and Difficulty. On the other hand, 
women showed a more positive attitude than men regarding the Effort component. Since the Affect 
components includes the items related to anxiety and stress, these findings agree with [4] who 
obtained that women reported to be significantly more anxious about Statistics than men. However, 
women seem to be willing to invest more effort in learning Statistics, maybe because as [4] stated, 
women turn their anxiety into a positive and try to overcome with effort the fear of this subject. 

4 CONCLUSIONS 
It is widely recognised that attitudes are a key factor in the learning process. Since previous research 
has shown that negative attitudes can become an obstacle to effective learning [4], it is important to 
monitor and try to improve them. It is also necessary to analyse which students’ characteristics are 
related to their attitudes, to identify which students are likely to have more negative attitudes and, 
therefore, have more difficulties for learning a subject. This work has analyzed social science students’ 
attitudes towards Statistics, focusing on their gender differences.  
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The common belief of most Statistics lecturers is that students’ attitudes toward this field are negative 
[24]. However, the findings obtained in this research do not agree with this belief in the case of social 
science students. On the one hand, the qualitative analysis shows that only a minority of the answers 
to the open questions are negative. On the other hand, of the six attitudinal components analysed, 
four obtain positive mean scores (Cognitive Competence, Value, Interest and Effort), one a neutral 
mean score (Affect) and one a negative mean score (Difficulty). Results seem to indicate that the 
majority of social science students do not like Statistics, and they consider that it is a difficult 
discipline. However, they appreciate its value for their professional future, are interested in learning 
Statistics, feel capable of learning this discipline and are willing to invest the effort to learn and pass 
the course. These findings are in line with previous research works that have shown that when 
attitudinal measurement instruments are applied, students do not reveal negative attitudes toward 
Statistics, at least not for all the attitudinal components. The lecturers’ efforts should work towards 
improving aspects related to the two components which received the lowest mean scores (Affect and 
Difficulty). In this sense, recommendations for the teaching of Statistics are directed towards focussing 
on statistical thinking, using real-world data and examples, introducing technology, active teaching 
methodologies, such as working with projects [58]–[67]. 

The literature on educational gender differences indicates that women seem to have a lower 
inclination towards STEM subjects [33]–[38]. In the particular case of the relationship between gender 
and attitudes towards Statistics, gender differences have also been detected. Some works reveal that 
women report being significantly more anxious about Statistics than men [4], [40]. The results of this 
work corroborate the existence of gender differences in relation to attitudes toward Statistics for social 
science students. Women reported higher mean scores than men for the Effort component, but lower 
mean scores for Affect, Value, and Difficulty. Therefore, since negative attitudes can imply greater 
learning difficulties, lecturers should be alert to these gender differences and try to take measures to 
counteract them. 

ACKNOWLEDGEMENTS 
This research is part of a more extensive educational innovation project (PID 181913) funded by the 
Institute for Research and Educational Innovation (IRIE) of the University of the Balearic Islands. 

The authors thank Mrs. Schau for her permission to use the SATS© for this research. 

REFERENCES 
[1] A. B. Blanco, “Una Revisión Crítica de la Investigación sobre las Actitudes de los Estudiantes 

Universitarios hacia la Estadística,” Rev. Complut. Educ., vol. 19, no. 2, pp. 311–330, 2008. 

[2] A. Blanco, “Enseñar y aprender Estadística en las titulaciones universitarias de Ciencias Sociales: 
apuntes sobre el problema desde una perspectiva pedagógica,” in Hacia una enseñanza 
universitaria centrada en el aprendizaje, J. C. Torre and E. Gil, Eds. Madrid: Servicio de 
Publicaciones de la Universidad Pontifícia Comillas, 2004, pp. 143–190. 

[3] C. Comas, J. A. Martins, M. M. Nascimento, and A. Estrada, “Estudio de las Actitudes hacia la 
Estadística en Estudiantes de Psicología,” Bolema Bol. Educ. Matemática, vol. 31, no. 57, pp. 
479–496, 2017. 

[4] J. A. Fullerton and D. Umphrey, “An analysis of attitudes toward statistics: Gender differences 
among advertising majors,” 2001. 

[5] J. Garfield, B. Hogg, C. Schau, and D. Whittinghill, “First Courses in Statistical Science: The 
Status of Educational Reform Efforts,” J. Stat. Educ. [Online], vol. 10, no. 2, 2002. 

[6] N. S. Ashaari, H. M. Judi, H. Mohamed, and M. T. W. Tengku, “Student’s Attitude Towards 
Statistics course,” Procedia - Soc. Behav. Sci., vol. 18, pp. 287–294, 2011. 

[7] I. Gal, L. Ginsburg, and C. Schau, “Monitoring attitudes and beliefs in statistics education,” in The 
assessment challenge in statistics education, I. Gal and J. B. Garfield, Eds. Netherlands: IOS 
Press, 1997, pp. 37–51. 

[8] K. L. Clark, “Undergraduate Students’ Attitudes Toward Statistics in an Introductory Statistics 
Class,” Clayton State University, 2013. 

2938



[9] C. Schau, J. Stevens, T. Dauphine, and A. Vecchio, “The development and validation of the 
survey of attitudes towards statistics,” Educ. Psychol. Meas., vol. 55, no. 5, pp. 868–875, 1995. 

[10] D. T. Tempelaar, S. Van Der Loeff, and W. Gijselaers, “A Structural Equation Model Analyzing the 
Relationship of Students’ Attitudes Toward Statistics, Prior Reasoning Abilities and Course 
Performance,” Stat. Educ. Res. J., vol. 6, no. 2, pp. 78–102, 2007. 

[11] F. Chiesi and C. Primi, “Cognitive and non-cognitive factors related to students’ statistics 
achievement,” Stat. Educ. Res. J., vol. 9, no. 1, pp. 6–26, 2010. 

[12] S. Coetzee and P. Van Der Merwe, “Industrial Psychology Students’ Attitudes towards Statistics,” 
SA Journal of Industrial Psychology Coetzee SA Journal of Industrial Psychology/SA Tydskrif vir 
Bedryfsielkunde, vol. 36. p. 8, 2010. 

[13] C. Sorge and C. Schau, “Impact of Engineering Students’ Attitudes on Achievement in Statistics: 
A Structural Model,” in Paper presented at the Annual Meeting of the American Educational 
Research Association, 2002. 

[14] D. T. Tempelaar, W. H. Gijselaers, S. Schim van der Loeff, and J. F. H. Nijhuis, “A structural 
equation model analyzing the relationship of student achievement motivations and personality 
factors in a range of academic subject-matter areas,” Contemp. Educ. Psychol., vol. 32, no. 1, pp. 
105–131, Jan. 2007. 

[15] S. Vanhoof, S. Kuppens, A. E. Castro Sotos, L. Verschaffel, and P. Onghena, “Measuring 
Statistics attitudes: structure of the Survey of Attitudes toward Statistics (SATS-36),” Stat. Educ. 
Res. J., vol. 10, no. 1, pp. 35–51, 2011. 

[16] K. A. Carlson and J. R. Winquist, “Evaluating an active learning approach to teaching introductory 
statistics: A classroom workbook approach,” J. Stat. Educ. J. Stat. Educ. J. Stat. Educ., vol. 19, 
no. 1, 2011. 

[17] L. Carnell, “The Effect of a Student-Designed Data Collection. Project on Attitudes Toward 
Statistics,” J. Stat. Educ., vol. 16, no. 1, pp. 1–15, 2008. 

[18] M. Dempster and N. K. McCorry, “The Role of Previous Experience and Attitudes Toward 
Statistics in Statistics Assessment Outcomes among Undergraduate Psychology Students,” J. 
Stat. Educ. , vol. 17, no. 2, 2009. 

[19] M. A. Posner, “The  impact  of  a  proficienc y-based  assessment  and  re assessment  of  
learning   outcomes  system  on  student  achievement  and  attitudes,” Stat.  Educ.  Res.  J., vol. 
10, no. 1, pp. 3–14, 2011. 

[20] M. Cladera, F. Rejón-Guardia, G. A. Vich-I-Martorell, C. Juaneda, and G. Riera, “Student Attitudes 
toward Statistics in Tourim Studies,” in EDULEARN18 Proceedings, 2018, pp. 5147–5156. 

[21] M. Cladera, G. À. Vich-i-Martorell, F. Rejón-Guardia, and C. Juaneda, “Tourism students’ 
Attitudes Toward Statistics,” J. Hosp. Leis. Sport Tour. Educ., vol. 24, pp. 202–210, Jun. 2019. 

[22] C. Schau, “Survey of Attitudes Toward Statistics - 36.” 2003. 

[23] E. Auzmendi, Las Actitudes Hacia la Matemática Estadística en las Enseñanzas Medias y 
Universitarias, 1st ed. Bilbao: Mensajero, 1992. 

[24] U. Wilensky, “What is normal anyway? Therapy for epistemological anxiety,” Educ. Stud. Math., 
vol. 45, pp. 401–405, 1997. 

[25] J. Garfield, “Discussion" [Discussion of the journal article ‘New Pedagogy and New Content: The 
Case of Statistics’],” Int. Stat. Rev., vol. 65, no. 2, pp. 137–141, 1997. 

[26] A. Estrada, “Análisis de las Actitudes y Conocimientos Estadísticos Elementales en la Formación 
del Profesorado,” Universitat Autònoma de Barcelona, Bellaterra., 2002. 

[27] A. Estrada, J. Bazán, and A. Aparicio, “Evaluación de las propiedades psicométricas de una 
escala de actitudes hacia la estadística en profesores,” Av. Investig. en Educ. Matemática, vol. 3, 
pp. 5–23, 2012. 

2939



[28] M. M. Nascimento, J. A. Martins, and A. Estrada, “Terra das maravilhas… As atitudes face à 
Estatística em estudantes universitários do norte de Portugal,” in Actas do 12° Colóquio 
Internacional de Psicologia e Educação - Educação, aprendizagem e desenvolvimento: olhares 
contemporâneos através da investigação e da prática, 2012, pp. 1678–1692. 

[29] M. Mastracci, “Gli aspecti emotive nell’evolution dell’appren dimento della statistica e della sua 
valutazione. Un caso di studio sugli studenti di SSA.,” Universidad La Sapienza de Roma, 2000. 

[30] M. Cuesta, H. Rifá, and F. J. Herrero, “Un estudio exploratorio, en estudiantes de psicología, de 
una escala de actitudes hacia la estadística.” Poster presented at the VII Congreso de 
Metodología de las Ciencias Sociales y de la Salud., Madrid, 2001. 

[31] J. D. Mills, “Students’ Attitudes toward Statistics: Implications for the Future,” College Student 
Journal, vol. 38, no. 3. p. 349, 2004. 

[32] J. Gil Flores, “Actitudes hacia la estadística. Incidencia de las variables sexo y formación previa,” 
Rev. Española Pedagog., vol. 57, no. 214, pp. 567–590, 1999. 

[33] B. Zafar, “College Major Choice and the Gender Gap,” J. Hum. Resour., vol. 48, no. 3, pp. 545–
595, Jul. 2013. 

[34] L. Gabay-Egozi, Y. Shavit, and M. Yaish, “Gender Differences in Fields of Study: The Role of 
Significant Others and Rational Choice Motivations,” Eur. Sociol. Rev., vol. 31, no. 3, pp. 284–
297, Jun. 2015. 

[35] S. E. Carrell, M. E. Page, and J. E. West, “Sex and Science: How Professor Gender Perpetuates 
the Gender Gap,” Q. J. Econ., vol. 125, no. 3, pp. 1101–1144, Aug. 2010. 

[36] T. DiPrete and C. Buchmann, The Rise of Women: The Female Advantage in Education and 
What it Means for American Schooling. New York: Russell Sage Foundation Press, 2013. 

[37] M. Charles and K. Bradley, “Indulging our gendered selves? Sex segregation by field of study in 
44 countries.,” AJS., vol. 114, no. 4, pp. 924–76, Jan. 2009. 

[38] C. Barone, “Some Things Never Change,” Sociol. Educ., vol. 84, no. 2, pp. 157–176, Apr. 2011. 

[39] B. A. Barres, “Does gender matter?,” Nature, vol. 442, no. 7099, pp. 133–136, Jul. 2006. 

[40] D. R. Bradley and C. R. Wygant, “Male and Female Differences in Anxiety about Statistics are Not 
Reflected in Performance,” Psychol. Rep., vol. 82, no. 1, pp. 245–246, Feb. 1998. 

[41] V. I. Cherian and M. J. Glencross, “Sex, Socioeconomic Status, and Attitude toward Applied 
Statistics among Postgraduate Education Students,” Psychol. Rep., vol. 80, no. 3_suppl, pp. 
1385–1386, Jun. 1997. 

[42] L. B. Feinberg and S. Halperin, “Affective and cognitive correlates of course performance in 
introductory statistics,” J. Exp. Educ., vol. 46, no. 4, pp. 11–18, 1978. 

[43] T. Sutarso, “Some variables in relation to students’ anxiety in learning statistics,” 1992. 

[44] F. Faghihi and E. A. Rakow, “The relationship of instructional methods with student responses to 
the survey of attitudes toward statistics,” in Meeting of the Mid-South Educational Research 
Association, 1995. 

[45] C. Schau, T. Dauphinee, and A. Del Vecchio, “The development of the Survey of Atti-tudes 
Toward Statistics,” in Annual Meeting of the American Educational Re-search Association, 1992. 

[46] T. Sutarso, “Students’ Attitudes Toward Statistics (STATS),” in Mid-South Educational Research 
Association, 1992. 

[47] T. J. Tomazic and B. M. Katz, “Statistical anxiety in introductory applied statistics,” in 
AmericanStatistical Association Proceedings of the Section on Statistical Education, 1988. 

[48] J. M. Wisenbaker and J. S. Scott, “Modeling aspects of students’ attitudes and achievement in 
introductory statistics courses,” in Meeting of the American Educational Research Association, 
1997. 

[49] D. M. Roberts and E. W. Bilderback, “Reliability and validity of statistics attitudes survey,” Educ. 
Psychol. Meas., vol. 55, no. 5, pp. 235–238, 1980. 

2940



[50] E. Auzmendi, “Factors Related to Attitudes toward Statistics: A Study with a Spanish Sample.” 
Apr-1991. 

[51] D. M. Roberts and J. E. Saxe, “Validity of a statistics attitude survey: A follow-up study,” Educ. 
Psychol. Meas., vol. 42, pp. 907–912, 1982. 

[52] L. K. Waters, T. A. Martelli, T. Zakrajsek, and P. M. Popovich, “Attitudes toward statistics: An 
evaluation of multiple measures.,” Educ. Psychol. Meas., vol. 48, pp. 513–516, 1988. 

[53] M. E. Bond, S. N. Perkins, and C. Ramirez, “Students’ Perceptions of Statistics: an Exploration of 
Attitudes, Conceptualizations, and Content Knowledge of Statistics,” Stat. Educ. Res. J., vol. 11, 
no. 2, pp. 6–25, 2012. 

[54] A. Hannigan, A. C. Hegarty, and D. Mcgrath, “Attitudes towards statistics of graduate entry 
medical students: the role of prior learning experiences,” Med. Educ., 2014. 

[55] D. Stanisavljevic, G. Trajkovic, J. Marinkovic, Z. Bukumiric, A. Cirkovic, and N. Milic, “Assessing 
attitudes towards statistics among Medical students: Psychometric properties of the Serbian 
Version of the survey of attitudes towards statistics (SATS),” PLoS One, vol. 9, no. 11, 2014. 

[56] D. T. Tempelaar, W. H. Gijselaers, and S. . van der Loeff, “Puzzles in Statistical Reasoning,” J. 
Stat. Educ., vol. 14, no. 1, 2006. 

[57] J. R. Beemer, “Examining Introductory Students’ Attitudes in a Randomization-Based Curriculum.” 
(Unpublished Senior Project). California Polytechnic State University, San Luis Obispo., 2013. 

[58] C. M. Moore, Group Techniques for Idea Building, 1st ed. Newbury Park: Sage, 1987. 

[59] G. Cobb, “Teaching Statistics,” in Heeding, the Call for Change: Suggestions for Curricular Action, 
L. A. Steen, Ed. Washington, D.C.: Mathematical Association of America., 1992. 

[60] T. R. Rhoads and N. F. Hubele, “Student attitudes toward statistics before and after a computer-
integrated introductory statistics course,” IEEE Trans. Educ., vol. 43, no. 2, pp. 182–187, 2000. 

[61] P. Bishop, M. Beilby, and A. Bowman, “Computer-based learning in mathematics and statistics,” 
Comput. Educ., vol. 19, pp. 131–143, 1992. 

[62] B. Notz and D. Pearl, “Technology-based learning: Exploring statistical concepts and methods.,” J. 
Stat. Educ., 1993. 

[63] V. R. Prybutok, S. M. Bajgier, and M. Atkinson, “Statistics instruction: The next generation,” J. 
Comput. Math. Sci. Teach., vol. 10, pp. 15–27, 1991. 

[64] J. Ledolter, “Projects in introductory statistics courses,” Amer. Stat., vol. 49, pp. 364–367, 1995. 

[65] J. D. McKenzie, “The use of projects in applied statistics courses,” Am. Stat. Assoc. Proc. Sect. 
Stat. Educ., vol. 49, pp. 142–146, 1995. 

[66] I. Gal and L. Ginsburg, “The Role of Beliefs and Attitudes in Learning Statistics: Towards an 
Assessment Framework,” 1Journal Stat. Educ., vol. 2, no. 2, 1994. 

[67] R. M. Mutambayi, A. S. Odeyemi, J. O. Ndege, Q. T. Mjoli, and Y. Qin, “A Statistical Analysis of 
Students’ Attitudes Towards Statistics: A Case Study of Undergraduate Bachelor of Science 
Students at the University of Fort Hare,” Int. J. Educ. Sci., vol. 14, no. 3, pp. 294–303, 2016. 

 

2941




