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Different instruments analyze university students’ and pre-service teachers’ attitudes towards
statistics, but few studies investigate in-service teachers’ attitudes. The attitude scale towards
statistics (Estrada, 2002) has been used in some countries with in-service teachers and has presented
good psychometric values. This study carried out a comparative analysis of global and by-items
results of this attitudes scale applied to primary school teachers in Peru, Spain, Portugal, and Brazil
derived from prior research. Results suggest that the scale is adequate for the context of Latin
America, and differences in the attitudes among the countries were found. These differences are
analyzed considering the formative and curricular context of each country. Following this,
recommendations are made for the continuous training of teachers.

INTRODUCION

As Homik and Luik (2017) state, “the concept of attitude has been at the center of social and
behavioral sciences since 1935. It is a multi-component construct and difficult to understand” (p. 229).
Interest in the concept of attitudes has increasingly extended to other areas, such as education, because
attitudes potentially predict the behavior of subjects, which is relevant to understanding and acting on
reality (Gleitman et al., 2010). In statistics, attitudes are conceived as “intense feelings which are
relatively stable, and which result from positive or negative experiences encountered whilst learning a
subject (in this case statistics) over a period of time” (Martins et al., 2011, p. 2). They have been
extensively studied among university students; however, few investigations aim to understand how in-
service teachers’ attitudes are presented.

Research on the attitudes of in-service teachers is crucial because they can influence the
formation of new attitudes in students. For this reason, Usimaki (as cited in Sweeting, 2011) classified
teachers' attitudes as cyclical. In this sense, (re)signifying negative attitudes toward a subject is as
important as meeting teachers’ instructional needs with respect to the specific content of teaching
activity. In the case of statistics, this is justified by the influences that attitudes can have in different
aspects of students’ lives and in the teacher himself as a data reader and professional in the area of
education.

Considering the positive correlation between anxiety in mathematics and statistics, Primi and
Chiesi (2018) indicate that “students should be supported with specific training activities to acquire
more confidence in their mathematical abilities and reduce their negative feeling toward math” (p. 5)
and, consequently, in statistics. However, teachers are not always prepared to deal with students'
difficulties related to statistics. Given the importance this construct assumes in the formation of new
attitudes, in this paper a comparative analysis of the attitudes towards the statistics of in-service
teachers from four countries was carried out. The intention is to discuss elements that approximate or
distance the attitudes of these teachers from different contexts aiming at a reflection on the attitudes of
teachers who work in primary education.

METHODOLOGY

The 25 items of the Scale of Attitudes Towards Statistics—EAEE (Estrada, 2002) were used in
the investigations that were carried out in Brazil, Peru, Portugal and Spain. EAEE includes 14 positive
items and 11 negative items in order to avoid the problem of acquiescence. The scale has five response
points, where 1 = total disagreement, 2 = disagreement, 3 = indifferent, 4 = agreement and 5 = total
agreement. For this to be a comparative analysis, items 3, 21, and 23 were excluded because in the
surveys conducted in Peru and Spain, these items presented a low total item correlation (Estrada et al.,
2010). The data were derived from previous studies and developed by Estrada et al. (2010) in Spain
and Peru, by Martins (2015) in Portugal, and by Martins (2018) in Brazil. Table 1 presents the
distribution of the 22 items as a function of the components found in the EAEE scale.
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Table 1. Attitude components’ available in the EAEE scale

Anthropological components

Pedagogical components

Social Educational Instrumental
Affective 1, 11,25 7,12 10, 13, 16, 20
Cognitive 2,19 4,6,17 24
Behavioral 9,18 8, 15,22 5,14

Adapted from Estrada et al. (2010).

According to the data presented in Table 1, the scale used has a multifactorial structure, and
the components are grouped into two dimensions: pedagogical (or didactic) and anthropological. The
didactic part includes the following components: (a) affective or emotional, concerning the way of
exposing feelings in relation to statistics; (b) cognitive, concerning the way of exposing the thought,
conceptions, and beliefs in relation to statistics; and (c) behavioral, concerning the actions and
intentions in relation to statistics. As for the anthropological part, it includes the following
components: (a) social, referring to the perception and the valorization of statistics in the sociocultural
scope of the citizen; (b) educational, referring to the aspects related to education in this area; and (c)
instrumental, referring to the attribution of utility of statistics to other matters as a form of reasoning
and as a cultural component. The analysis procedures adopted in this research consisted of identifying
the levels of validity and reliability of the scale in different countries and comparing the results overall
and by scale items. The analysis also considered the inversion of the negative items in order to
establish a relation with the obtained score.

A COMPARISON OF ATTITUDES TO STATISTICS BETWEEN COUNTRIES

Table 2 presents the Cronbach’s alpha values for the four countries analyzed and the
respective sample sizes. The data were derived from previous studies by Estrada et al. (2010) in Spain
and Peru, by Martins (2015) in Portugal, and by Martins (2018) in Brazil. Because Cronbach’s alpha
is greater than 0.75 for each country, the results suggest a good internal consistency of the scale in
these studies because values of 0.70 or more are indicators of acceptable reliability (Maroco & Garcia-
Marques, 2006).

Table 2. Reliability of the EAEE scale between countries

Countries (N) Teachers Cronbach alpha
Spain 66 0.753
Peru 80 0.839
Portugal 1098 0.874
Brazil 201 0.817

Regarding item statistics for each country, Table 3 shows the items, their average scores, and
the standard deviation for each item. Spain was the country that presented more items with values
greater than or equal to 4, namely items 2, 6, 12, 18, 20, 22, and 25. In addition, this country did not
present any item with averages below 3, pointing out that, in general, Spanish teachers present more
positive attitudes compared to teachers in other countries. By contrast, Peru only presented one item
with a score greater than or equal to 4, namely item 6. And it was also the country that presented the
most items with scores below 3, namely items 7, 8, 14, 17, 20, and 22. In Portugal, there were only
two items above or equal to 4 (items 6 and 19) and two items below 3 (1 and 14). Finally, in Brazil,
four items were above the score 4 (2, 6, 13 and 19) and five items were below 3 (8, 14, 15, 17 and 22).

It can be observed that items 8, 17, 19, 20 and 22 were those that presented the greatest
disparity among countries in terms of scores. On the other hand, very close values are observed among
the four countries in relation to items 1, 4, 5, 6, 14 and 24. Upon analyzing these items on the different
components of the EAEE scale, we see that, in the anthropological dimension, there is a greater
similarity among teachers' attitudes towards the instrumental component. Also, the items with the
greatest disparities are in the educational dimension. In terms of the pedagogical or didactic
dimension, it was observed that the results among the countries are aligned at the cognitive level,
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whereas the items with the greatest disparities are distributed in a way that does not form a
predominant tendency in any pedagogical component.

Table 3. Statistics for each country for items from the EAEE scale

Items of EAEE - Estrada (2002). Countries
Spain Peru Portugal Brazil
2.8 2.8 2. A 2. A
< 7 b 7 b 7 < 7
# Social Items

—

Some statistical information transmitted on 321 1.01 335 1.02 295 1.01 3.10 1.21

TV programs bothers me. (*)

2 Statistics help me understand the world of 40 060 398 092 358 099 401 096
today.

9  Ido not understand the statistical information 3.85 0.74 331 1.06 3.82 1.02 3.71 1.02
that appears in the press. (*)

11 I feel intimidated by statistical data. (*) 391 062 3.05 099 371 1.03 347 1.08

18 I understand better the election results when  4.36  0.77 3.51 1.13 3.85 098 3.88 1.03
they are shown with graphics.

19  Statistics is only valid for scientists (*). 312 059 393 1.03 43 09 401 1.09

25  When I read, I avoid the statistical 412 0.77 359 1.13 3.7 1.03 3.86 0.98

information (*)

Educational Items

4  Statistics is fundamental in future citizens’ 373 079 388 0.89 389 089 3.88 0.92
basic training
6  Inschool, we should not teach statistics. (*) 424 074 405 1.13 421 1.03 432 0.89

7  Thave fun in the classes in which I teach 318 0.67 283 120 33 1.07 33 1.04
statistics.
8  For me statistical problems are easy. 394 101 241 1.06 327 1.01 292 1.11
12 I find the statistical world interesting. 40 074 358 095 3.68 0.87 383 092
15  Tlike serious work where statistical analysis 38 093 336 1.09 371 087 4.02 0.85
is used.
17  Statistics is easy. 379 1.17 24 1.02 319 110 278 1.12
22 It is normal for me to explain to my 433 0.73 283 1.08 253 099 277 1.06

colleagues statistical problems that they do
not understand.

Instrumental Items

5 I solve day-to-day problems using statistics. 352 082 354 096 334 095 35 1.02

10 I like statistics because it will help me to 382 097 335 098 356 086 3.76 0.96
understand fully the complexity of certain
issues.

13 I like serious work where statistical analysis 385 093 336 1.09 371 0.87 4.02 0.85
is used.

14 T do not use statistics outside school. (*) 3.79 081 2.7 1.15 279 1.10 291 1.13

16 T adore statistics because it helps me see 3.0 099 3.14 1.17 3.6 097 342 1.07

problems objectively.
20 Ilike to solve problems when I use statistics.  4.49 0.66 2.88 1.08 3.57 0.87 3.27 1.08
24  Statistics help in making better decisions 397 076 3.65 1.00 37 0.85 3.82 0.93

Free translation by Martins et al. (2012). (*) Negative items.

According to Ramirez, Schau and Emmioglu (2012), different studies indicate people with
more previous experience in statistics reported more positive attitudes. Spain presents more initiatives
in the statistical training of teachers. In contrast, Brazil still has challenges to implement a solid
teacher training program. These results suggest that investments in the continuing education of
teachers who teach statistics are important to promote positive attitudes. Considering the lowest
averages are in the instrumental dimension, we indicate that training programs of teachers in these
countries should focus on practical activities to allow teachers to feel capable of solving situations by
mobilizing statistical knowledge.
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CONCLUSION

The results of this study point to teachers’ positive attitudes towards statistics in the four
countries analyzed. This relates to visibility and social valuation of statistics. The analysis of the items
suggests certain similarities among teachers' responses at the instrumental and cognitive level and
educational disparities. Estrada et al. (2010) have already pointed out disparities in the attitudes of
Spanish and Peruvian teachers. For them, Spanish results can be explained in part by the greater work
in teacher training, curriculum, and didactics of statistics in Spain compared to Peru, where there are
quite new challenges to face as indicated by Bazan (2006). In turn, the results between Portugal and
Brazil follow a closer trend. However, the number of items below 3 suggests that Brazilian teachers
may have had different interpretations of some items compared to Portuguese teachers.

REFERENCES

Bazan, J. L. (2006). La estadistica llega a la escuela en el Peru [Statistics comes to school in Peru].
Coloquios sobre Matematica Educativa 2005 (pp. 87-109). Pontificia Universidad Catoélica del
Pert.

Estrada, A. (2002). Andlisis de las actitudes y conocimientos estadisticos elementales en la formacion
del professorado [Analysis of elementary statistical atitudes and knowledge in teacher training]
[Unpublished doctoral dissertation]. Universidad Autonoma de Barcelona.

Estrada, A., Bazan, J., & Aparicio, A. (2010). Un estudio comparado de las actitudes hacia la
estadistica en profesores espafioles y peruanos [A comparative study of atitudes towards statistics
in Spanish and Peruvian teachers]. UNION Revista Iberoamericana de educacion Mathematica,
(24), 45-56. https://union.fespm.es/index.php/UNION/article/view/966

Gleitman, H., Gross, J., & Reisberg, D. (2010). Psychology (8th ed). Norton & Company.

Hommik, C., & Luik, P. (2017). Adapting the survey of attitudes towards statistics (SATS-36) for
Estonian secondary school students. Statistics Education Research Journal, 16(1), 228-239.
https://doi.org/10.52041/serj.v16i1.229

Maroco, J., & Garcia-Marques, T. (2006). Qual a fiabilidade do alfa de Cronbach? Questdes antigas e
solugdes modernas? [How reliable is Cronbach’s alpha? Old questions and modern solutions?].
Laboratorio de Psicologia, 4(1), 65-90.

Martins, J. A. (2015). Estudo das atitudes em relagdo a Estatistica dos professores do 1° ciclo e dos
professores de Matemdtica do 2° ciclo do ensino basico [Study of attitudes towards statistics of
teachers of the 1st cycle and of mathematics teachers of the 2nd cycle of basic education]
[Unpublished doctoral dissertation]. Universidade Traz-os-montes e Alto Douro.
https://repositorio.utad.pt/bitstream/10348/4656/1/phd_jasvmartins.pdf

Martins, J. A., Nascimento, M., & Estrada, A. (2011). Attitudes of teachers towards statistics: A
preliminary study with Portuguese teachers. In M. Pytlak, T. Rowland, & E. Swoboda (Eds.),
Proceedings of the Seventh Congress of the European Society for Research in Mathematics
Education. CERME 7. University of Rzeszow.

Martins, J. A., Nascimento, M., & Estrada, A. (2012). Looking back over their shoulders: A
qualitative analysis of Portuguese teachers’ attitudes towards statistics. Statistics Education
Research Journal, 11(2), 26—44. https://doi.org/10.52041/serj.v11i2.327

Martins, M. N. P. (2018). Atitudes face a estatistica e escolhas de graficos por professores dos anos
iniciais do ensino fundamental [ Attitudes towards statistics and choice of graphs by teachers in the
early years of elementary school] [Unpublished doctoral dissertation]. Universidade de Lisboa.
https://repositorio.ul.pt/handle/10451/36928

Primi, C., & Chiesi, F. (2018). The role of mathematics anxiety and statistics anxiety in learning
statistics. In M. A. Sorto, A. White, & L. Guyot (Eds.). Looking back, looking forward.
Proceedings of the Tenth International Conference on Teaching Statistics, (ICOTS10, July, 2018),
Kyoto, Japan. ISI/TASE. https://iase-
web.org/icots/10/proceedings/pdfs/ICOTS10_SE2.pdf?1531364271

Ramirez, C., Schau, C., & Emmioglu, E. (2012). The importance of attitudes in statistics education.
Statistics Education Research Journal, 11(2), 57-71. https://doi.org/10.52041/serj.v11i2.329

Sweeting, K. (2011). Early years teachers’ attitudes towards mathematics [Unpublished master’s
dissertation]. Queensland University of Technology.
http://eprints.qut.edu.au/46123/1/Kylie_Sweeting_Thesis.pdf




