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Abstract

:

In this work, we explore the presence of stereotypes in pre-university students with respect to gender, science, and scientists. The possible differences between boys and girls, school stage, and rurality are analyzed. For this purpose, a sample of 404 participants between 13 and 18 years old were delivered a form with items from the Questionnaire on Opinions about Science, Technology, and Society. The responses were offered using a five-point Likert scale and agreement percentages were calculated. Descriptive and inferential statistics were used for the analysis, where the effect size was calculated for items associated with any of the three factors. Our findings show that the stereotyped ideas of gender in science were more intense in Compulsory Secondary Education (CSE) students in rural areas than in High School (HS) students from urban areas. In addition, perceptions of science and scientists showed greater agreement for CSE than for HS students. However, no differences were found between girls and boys. Regarding science items, there was a major agreement on the relationship between science and technology with problem solving, regardless of sex or school rurality. Finally, reflections on stereotypes and the presence of girls in STEM careers are provided.
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1. Introduction


Hypothetical deductive reasoning resides in the frontal lobe of the brain, which has been called the “center of humanization”, due to its importance in the development of the human being [1]. Traditionally, such reasoning has led to many of the advances in the development of humanity in general, and in science specifically. This scientific development has contributed to increases in the level of well-being, thus creating healthier societies, as well as societies that are more supportive, egalitarian, and fair [2]. For this reason, it is important that young people show interest in the study of science, ensuring the potential development and progress of society. However, it seems that this interest, as measured by the enrolment in science subjects in pre-university stages or at university, diminishes with age in Spain [3,4], as well as in other geographical areas such as the United States [5,6], Asia [7], and Australia [8].



In the case of Spain, the decline in enrolment into science, technology, engineering, and mathematics subjects and university degrees (known as STEM) confronts the positive perception of science by citizens reflected in some official reports [9]. This positive social perception seems not to contribute to an increase in student enrolment in science majors, which also exhibits a male–female gap in developed countries [10] and which is more acute in STEM than in health science careers [5]. Witherspoon et al. [11] found that Health and Medicine, as fields, cause retention in science degrees, while STEM are fields that cause attrition in science university degrees, without determining the specific contribution to the different sciences (e.g., physics, chemistry, engineering, mathematics, and so on). These authors also recommended exploring non-academic factors as possible causes of this gender gap.



Among the non-academic factors, although related to school environment, classroom experiences and self-concepts with respect to STEM, family and societal expectations show up. Classroom experiences in high school students have been analyzed by Patall et al. [5], in terms of teacher autonomy support, needs satisfaction, and engagement during science class. They found decreased perceived support and engagement during science classes for girls in all science subjects, excluding biology. On the other hand, self-concept and self-perception with respect to STEM have been explored by Sikora et al. [10] using data from 50 countries, in terms of the relationship between self-concept and occupational plans. They found that the male–female gap in science self-concept is larger in developed countries than in developing or transforming societies. Family and society expectations for adolescents also play a role, as reported by Lin et al. [7], who studied Taiwanese pre-university students. These authors have reported that female students regarded Social Persuasion as the most influential source in the Science Communication dimension, while male students considered Vicarious Experience as the main efficacy source, demonstrating that girls considered themselves to be under social pressure, while boys seemed to follow models which are strongly influenced by culture and context, and which are sometimes stereotyped. Among the developmental stages, adolescents are considered to be more stereotyped than other populations [12,13,14], adolescence being the stage in which vocations start to be forged. Therefore, these ages are of great interest regarding STEM vocations. In this vein, Makarova and Herzog [15] worked with a sample of 3045 pre-university students and 123 teachers, and found that Swiss pre-university students were trapped by stereotypes in such a way that a negative perception of mathematics was related to female gender, while chemistry and physics were positively related to male gender. Among teacher perceptions, they found a majority to consider that mathematics only matches with male gender. This suggests that women have long been the subjects of a stereotypical belief that they do not have the ability to succeed in STEM. Therefore, in the following section, the state-of-the-art of gender stereotypes in science focused on education at pre-university level is detailed.



Gender Stereotypes in Science Education


The STEM election at university has a deep cultural influence, in such a way that the male–female gap is not the same in developing than in developed countries, nor is the social perception of science and scientist. In this line, Lin et al. [7] reported that, in India, women are encouraged by male family members to choose computer science as the associated job positions are well-rewarded and, as a result, the family can gain social significance. On the contrary, these authors reported a different situation in Australia, where there exist negative stereotypes for women in computer science and, so, in STEM. Smeding [16] explored how strong the implicit stereotypes in engineering female students are, compared with female students of other majors, in Southern France. She found that the intrinsic stereotypes were much weaker in engineering than in humanities students, and that this strength was correlated with poor mathematics performance. Referring to Spain, Marbà-Tallada et al. [17] analyzed a similar situation, highlighting the lack of a profound explanation on the role of gender stereotypes associated with science and the scientific profession; while it has been widely studied in other professions [18,19,20].



In most cultures, women have traditionally been associated with roles characterized by delicacy, emotionality, and sensitivity, associations that can influence and foster the choice of career involving the care and attention of people, such as those in the health or education fields. On the other hand, the roles associated with men involve greater reasoning and a higher capacity to solve problems and make decisions; all of these aspects more traditionally relate to technical careers [2,21]. This division of roles has also contributed to a split of public (professional) and private (domestic and family) spheres which, in turn, is associated with a renunciation of the professional sphere by women in favor of the family [22], in many cases, without even realizing it. Furthermore, it has been widely accepted that socio-cultural norms are transmitted and disseminated—implicitly or explicitly—through social agents [23]. From the viewpoint of the socio-cultural theory proposed by Vigotsky or the ecological perspective of Bronfenbrenner, socio-cultural factors are internalized through the instruments used in each socio-cultural and historical context [24,25]. Gender stereotypes are part of these sociocultural factors. Moreover, gender stereotypes are associated with the self-perception of intellectual ability in early aged girls [26], which could later influence their future career selection [27]. In alignment with this, Makarova et al. [28] found that secondary education female students perceived masculinity in mathematics, physics, and chemistry, while male students assigned more masculinity to mathematics and, even, to physics and chemistry. The masculine perception of STEM among girls can cause them to disregard STEM in their career selection, due to the disidentification effect reported by Deemer et al. [29].



At present, the main educational and socializing agents continue to be families, schools, and peers, in addition to television, books, the internet, and social networks, among others. Some of the latter—particularly social networks—have been recognized as having a strong incidence among adolescent populations [30]. Implicit in the socio-cultural norms that are disseminated by social agents are the gender stereotypes associated with science and scientists. These stereotypes conceive a scientist as a person who is dedicated mainly to his or her work, who has few social skills and, sometimes, poor family relations. These aspects of the profession, together with the gender stereotypes associated to science, could explain the decline in scientific vocations, especially among women [2], who do not find any fit between what is required for scientific professions and their own self-perception.



In this regard, Carli et al. [31] studied the degree of agreement that male and female college students displayed with the stereotype of a successful scientist. In addition, they looked at the degree to which scientists, either male or female, were perceived to have gender characteristics usually associated with women, common to both, and those associated with men. The results indicated an incompatibility between gender stereotypes for women and those corresponding to professions of high socio-economic status, as well as the perception that women did not possess the necessary skills to successfully develop scientific professions. On the contrary, McPherson et al. [32] detracted from the explanatory power of gender stereotypes in career choice, in favor of the mismatch between the perception of one’s own skills and those perceived as necessary for the scientific profession. They also found that this mismatch of perceptions was manifested in the fact that the skills considered necessary to be a scientist did not match those which are actually required.



Furthermore, the presence of stereotypes is different in rural and urban societies and, so, in rural and urban schools. A school becomes an open mind center in rural areas, although this idea has not been widely explored in developed countries. Mass media and technologies have tried to alleviate this situation, supplying science education tools to rural areas through online proposals [33]. Regarding the attitude towards school science in rural schools, it has been studied among girls in Kenya [34] and United States [35], reporting that it is positive. On the contrary, Feniger [36] reported that the gender perspective is more deeply stereotyped among students from rural municipalities. In studies carried out in Spain with adolescents [37,38], the influences of sex and rurality were analyzed, among other factors. No significant differences were detected, with respect to sex, while students from rural environments showed a more positive attitude towards science; among them, girls were the most positive. However, as far as we know, no studies have been dedicated to analyzing the vision of gender in science among adolescents in rural environments in socio-cultural and geographical contexts close to ours.



Therefore, the study of gender stereotypes with respect to STEM is a key issue among pre-university students in Spain. It is worth asking: How do young students perceive science and the scientists? Are there gender stereotypes imbedded in this perception? Consequently, this study was carried out to explore the perceptions of gender, science, and scientists in pre-university students enrolled in Compulsory Secondary Education and High School in Spain, as well as to know the possible differences between girls and boys, the educational stages, and the possible influence of the rural environment.





2. Materials and Methods


2.1. Participants


The sample was composed of pre-university students enrolled in Compulsory Secondary Education (CSE) and High School (HS), the first stage covering 13–16-year-old students, and the second 16–18-year-old students. These students were enrolled in schools from the center of Spain that requested to participate in an outreach project aimed at making women in science visible (To know the Science of Today open the Doors of Tomorrow: Gender perspective). Specifically, six schools from the Community of Madrid and three from Castilla-La Mancha participated, for a total of 464 students. Among the schools, five were urban and one rural from the Community of Madrid, and one was urban and two rural from Castilla-La Mancha, considering rural municipalities as those with less than 5000 inhabitants. Out of the 464 completed forms, 404 were considered valid and constituted the convenience sample. The sample composition was split by grade, as follows: 45 students were enrolled in the 2nd year of CSE, 157 in the 3rd year of CSE, 69 in the 4th year of CSE, 55 in the 1st year of HS, and 78 in the 2nd year of HS. All CSE students were compulsorily enrolled in a science subject, and those in HS had chosen the stem of Health Sciences and Technology. Among them, girls comprised 46.5% of the total sample, this percentage being unequally distributed between the two stages: 50.2% of the students in CSE (291), and 39% in HS (133).




2.2. Procedure


The forms were delivered by the researchers and filled out voluntarily and anonymously by the participants, in compliance with the Declaration of Helsinki. The informed consent of participants (and their families, when necessary) was collected. Personal data, such as sex and current grade, and demographics, such as the location and school name, were collected. The participants were informed that the data would be used for strictly educational and research purposes, and that they could voluntarily participate or withdraw from the project.




2.3. Instrument


In this study, we chose the survey instrument using the following criteria: Originally written in Spanish (to avoid translation and cultural mismatch) and not lengthy (to avoid the possible saturation of the young students) [39]. The form was composed of 21 items (see Table 1) extracted and modified from the Questionnaire of Opinions on Science, Technology, and Society [40]. The items were distributed in two blocks, the first referring to the perception of gender in science (G1–11) and the second to the perception of science (S1–4; S8–10) and scientists (S5–7). Specifically, analysis of the items related to the gender perception in science was carried out according to their semantic formulation, considering that G1 indicated equity, while items G2–G11 stated stereotyped ideas of gender in science; in many cases, related to stereotypes more generally linked to our culture [32]. In the section devoted to science and scientists, the perspective on scientists was set out in items 5 to 7. Given their semantic formulation, items 5 and 7 involved statements about the social involvement of scientific activity, while item 6 conveyed a stereotype of total dedication to their work. In the perception of science, no stereotype was included.



The agreement with the statements expressed by the items was presented using a five-point Likert scale, from totally disagree (1) to totally agree (5), crossing neutrality (3). These two scales showed good internal consistency (Cronbach’s α = 0.80 for perception of gender in science and Cronbach’s α = 0.69 for perception of science and scientists). For this study, we calculated the average of answers for each block (i.e., stereotyped ideas of gender in science, equity ideas of gender in science, perception of science, and perception of scientists). Thus, the scores for each block ranked from 1 to 5.




2.4. Analysis


The statistical analysis was carried out with the Statistical Package for Social Sciences v. 24 software. Non-parametric hypothesis contrasting (Mann–Whitney U) was used for the inferential statistics, provided the result of the normality test (Kolmogorov–Smirnof, p < 0.001 for all items and factors). The tests used were made with two-tailed significance level of p < 0.05 for sex, stage, and rurality. To determine the relevance of the statistical difference, the effect size was calculated using the eta-squared coefficient [38].





3. Results


Responses were analyzed on agreement percentages. For descriptive purposes, the number (and percentage) of students who disagreed (i.e., totally disagree and disagree) and agreed (i.e., totally agree and agree) with each item and each sub-scale are shown in Table 2. The results showed a high percentage of agreement with the egalitarian perception of scientific professions (i.e., G1 = 95% of agreement). However, agreement with stereotyped ideas exceeded 10% in almost all items (exceptions: G6, G8, and G10). Regarding perceptions of science and scientists, most of the items were scored with positive agreements, rather than negatives, showing a global positive perception of science and scientists.



Table 3, Table 4 and Table 5 show the number (and percentage) of students who disagreed (i.e., totally disagree and disagree) and agreed (i.e., totally agree and agree) with each item and each sub-scale disaggregated by sex, educational stage, and rurality group, respectively. Regarding sex, similar response patterns were found. For instance, both groups showed a high percentage of agreement with an egalitarian perception of scientific professions (i.e., >95%) and a high percentage of disagreement with stereotyped ideas (i.e., >75%). In this connection, both groups indicated the global positive perception of science and scientists.



Conversely, responses disaggregated by educational stage showed a higher percentage of disagreement with stereotyped ideas in students at HS level (90% of agreement), rather than students at SCE level (71% of agreement). However, both groups showed a high percentage of agreement with egalitarian perception of scientific professions (94%). Indeed, similar positive response patterns were found in terms of the perception of science and scientists.



Finally, according to rurality, both groups showed a high percentage of agreement with an egalitarian perception of scientific professions (i.e., >94%). However, students from urban schools showed a higher percentage of disagreement with stereotyped ideas (81%), compared to the percentage of disagreement of students from rural schools (69%). Regarding the perception of science and scientists, students from rural schools showed a more negative perception of science and less positive perception of scientists, compared to students from urban schools.



The mean rank, statistics, and effect size for gender perspective, science, and scientists are listed in Table 6 (see Figure 1, Figure 2 and Figure 3 for visual representations). It was found that some of the factors explored were associated with responses to some sub-scales, but not to all. Specifically, Mann–Whitney U tests indicated that the stereotyped ideas of gender in science were more intense in CSE adolescents and rural students than in HS and urban students (both with p < 0.01). In the same vein, perceptions of science and scientists showed greater agreement for CSE than for HS (p = 0.020 and p = 0.015, respectively). However, no differences were found between girls and boys for any sub-scale.




4. Discussion


In this research, we sought to explore whether the perceptions of gender, science, and scientists in Spanish pre-university students are stereotyped, whether they evolve during adolescence, and whether they have differences with sex or the rurality of the school, using a sample of pre-university students. The issued questionnaire included stereotypes and assessed the level of agreement with them.



The results showed a high percentage of agreement with an egalitarian perception of the scientific profession, reflected by the 95% of the sample, who considered men and women to be equal. However, agreement with stereotyped ideas exceeded 10% in almost all the cases, with different percentages when analyzed according to sex, stage, and rurality factors. Specifically, regarding sex, our results did not show differences between boys and girls in terms of gender perspective.



In a deeper descriptive analysis of the data, a higher percentage of agreement among girls in the perception of a demanding society towards women was reflected in the gender perspective items G3 (in a world traditionally considering men, women would work better because they have to show that they are competitive) and G11 (society has different expectations for men and women, in relation to their professions). These results partially confirm those obtained in other studies reporting gender differences with respect to stereotyped statements [18,20], as well as with respect to the analysis of the performance and/or attitude towards science of CSE students [5,12,17,37]. Furthermore, Sanchez et al. [19] found a strong presence of career-related stereotypes in students aged 16–32, although they reported a higher persistence of stereotypes in boys, contrary to what was found in our research. Moreover, if we observe the differences according to sex, we find a clear influence of “sense of belonging” [6]: Men agree more than women on those items that highlight the superiority of men over women in any aspect, and vice versa.



The results of this study regarding item G11 (society has different expectations for men and women, in relation to their professions) may reflect the perception that the young people participating have about modern society. In general, men and women have access to differentiated professions and, therefore, they perceive differences in the societal expectations on them. In many cases, it is even within the family context that the different expectations for boys and girls are exhibited and manifested, without necessarily implying that they (despite recognizing it) consider it fair or acceptable [7].



With respect to stage, the percentage of agreement with items that reflect the differentiated consideration of professions for men and women decreased in the high school stage; that is, in older students. This result indicates that stereotypes regarding men and women in the scientific profession are more accepted in early adolescence, noting that the acceptance of such stereotypes decreases with age [12,13,14]. This finding is in line with those reported by Heredia et al. [21] and Sánchez et al. [19] in Spanish students, in relation to stereotypes about professions in general and with respect to findings on the scientific profession performed in other geographical contexts [13,32]. The interpretation of this could be that older age could bring about a more formed identity and a more critical attitude corresponding to the evolutionary aspects of late adolescence (i.e., to high school students).



Regarding the rurality of the school, the findings related to the stereotyped ideas of gender in science seemed to be affected by this factor. Just a few works have researched this aspect in different geographical areas [34,37,38], without any specific focus on stereotypes. Their findings revealed that the degree of rurality was positive for the attitude that women show towards science. Other studies analyzed the case of co-educational or all-female school environments in Israel, such as that of Feniger [36], who concluded that an all-female environment does not influence the science or mathematics preferences of girls. However, regarding the gender perspective, the agreement with stereotyped statements is more intense among students from rural municipalities. It is widely accepted that stereotypes are influenced by culture [8], as well as gender stereotypes, which are more deeply embedded, and even masked by customs, in rural contexts. There are fewer job opportunities overall for women, who are forced to work inside the home and, thus, are much less common to find in a science-related position. This situation entails a lack of proximity models for girls outside science teachers, who act as role models for some science subjects, although not evenly for all [41]. Teachers may even serve to—implicitly or explicitly—transmit negative gender stereotypes towards STEM [15], possibly strongly in rural settings and educational institutions, through their pedagogical practices [41] (as recognized by Ruiz Medina et al. [23]), or through the perpetuation of gender roles in the educational and family environments in the rural setting [7]. Therefore, confluence in the maintenance and rooting of stereotypes of all social agents in the educational community makes adolescents from rural environments more prone to assume and accept stereotypes.



With respect to the perception of science in schools, there was a major agreement on the relationship between science and technology and problem solving, as reflected by item S3 (science classes help students learn problem-solving skills and knowledge to solve practical problems), regardless of the socio-demographic characteristics of students. It should be noted, however, that more than 10% did not recognize the purpose of science classes, and about 3% did not find them to be useful. A majority of respondents also perceived the contributions of science and technology to have the ability to solve social problems, as reflected by item S10 (science and technology offer possible alternatives to solve social problems such as poverty, crime and unemployment); although, again, more than 10% of the sample did not share this perception. In contrast, the percentage of students who did not visualize the social contributions of scientists with their discoveries, as reflected by item S7 (scientists publish their findings for personal and social benefit, advancing science by sharing their ideas and results), was less than 10%, although the majority agreed that scientists should transmit these discoveries, as reflected by item S9 (scientific advances should be transmitted to society so that citizens could learn about the discoveries with the objective of becoming aware and being informed of all the responsible options that may affect their future). Despite the great perception of the contributions of science to our lifestyle, this does not mean that adolescents will lean towards studying science in the future, as previously evidenced [12,14,17,28]. The low percentage of pre-university students who did not perceive the influence of science and the contributions of scientists to our lifestyle contrasts with the ministerial reports of recent years, which collected much more positive data, in this regard, from the general population [9]. This result is somewhat surprising, provided that the students composing the sample had been exposed to science classes for a long time (from age 3 to present) and that their familiarity with technology is high (as they are digital natives). One could ask whether the focus of the science classes received by pre-university students in our sample should be more contextualized and more based on experiments where students could perceive the relationships between science, technology, and their implications in society. Overall, the results did not show any differences between boys and girls, or between students from rural and urban schools, in terms of perceptions of science and scientists. However, the findings related to perceptions of science and scientists seemed to be affected by the stage.



Regarding the relationship of scientific vocations with scientific education (S8), those students in CSE showed higher agreement than those in HS. This could be a consequence of the fact that HS students, being closer to the university and to the moment in which they should choose a scientific career (or not), would have previously decided whether to choose these science majors and, with the decision so made, have asked themselves what had influenced their choice, and do not see that their previous scientific education has been relevant in the decision. On the contrary, they are (or feel) more influenced by elements outside the education system, the importance of which has also been highlighted by other works, such as that authored by Michell et al. [8].



The perception of the influence of politics on science (S2; the policy of the country affects its scientists because, in addition to financing projects, they establish scientific policy taking into account new applications and directly affecting the type of scientific projects it would carry out) differed under all of the factors studied. It is worth noting that the percentage of agreement was high in boys and in girls (although higher in boys) and, comparing stages, it was higher in HS than in the CSE. The agreement on this item is connected with that of S4 (if private companies controlled scientific research there would be more competitiveness, economic endowment, and greater discoveries), which stated that research would generally be improved if it were carried out by private companies, which also presented higher agreement at the former stage. It could be that high school students perceive their university and working life more closely (as reported by Sánchez et al. [19]) and feel that a change in management could improve the current Spanish unemployment situation.



With respect to the scientific profession, the exclusive dedication of the scientist to their profession (S6; scientists need to be deeply involved in their work to succeed and such involvement prevents them from having social and family life) received a low agreement percentage, demonstrating certain differences in sex, stage, and rurality. Among girls, there was a slightly higher percentage of disagreement than among boys. In this regard, a lower agreement percentage was observed in urban schools and HS stage, where contact with the scientific profession is, perhaps, more likely and standardized. These results also evidence the gap between the perception that many students have of the scientific profession and what it really is, as was the case among the participants in the study of McPherson et al. [32]. These authors argued that there is a mismatch between the perception of the scientific profession and reality. This mismatch is sometimes reinforced by the other socializing agents, such as the media and, specifically, successful TV series which show only a stereotyped character for scientists: A mostly male scientist, eccentric, with little social life, and who is dedicated exclusively to—even obsessed with—his work.



Although scientific vocations are low in the Western world, sex is not a determining factor in explaining the lower presence of women in STEM careers. Therefore, to afford it, a segregated programmed approach would not seem to be a solution, as reported by Feniger [36]. As there have been many studies on academic performance, attitude, and perceptions of science that have not found any cause inside the education system, perhaps it should be sought within other social aspects or agents. For example, as gender stereotypes about intellectual skills are created at early ages [15,26,28] and differentiated expectations from society and educational agents are perceived by children, including teachers or their families [7,29], early age actions are required that could avoid or counteract such low ability self-perception [42], which finally influences future career selections [26,27]. Furthermore, it seems appropriate to perceive the problem in a multidimensional way, as proposed by Michell et al. [8], addressing it from the environment closest to the student (microsystem) to the most global and far from it (macro-system), with respect to scientific, educational, and gender policies supported by the media, in order to counteract this situation. In this line, the support of projects where real scientists, with real lives, are involved should be framed, which highlights their life circumstances—both personal and professional—to adolescents [43], providing them with models to follow.




5. Conclusions and Limitations


To conclude, the students participating in this study had a generally egalitarian perception of gender in science, considering scientists equally, with a low (but not null) percentage of acceptance of gender stereotypes. Some interventions have been proven to have a positive effect on stereotype threat, such as RISE [44]. The wide actions and efforts of Spanish scientific community could be aligned with this effect, in order to make women in science visible, such as the present project, the project reported by López-Iñesta et al. [45], or even wider-impact actions carried out worldwide, such as the International day of women and girls in science, which has been run in Spain through the web site 11defebrero.org [46], as carried out in recent years. However, when stereotypical statements are made about the characteristics, tasks, or intensity of commitment involved in the scientific profession, some agreement with these stereotypes is declared. On the other hand, it can be concluded that sex does not have a determining influence on the persistence of gender stereotypes in science or in the scientific profession, while the rurality of the school has a bigger influence. This stereotyped perception varies over adolescence, being more persistent in Compulsory Secondary Education than in High School students (i.e., in younger students).



Nonetheless, on one hand, one of the limitations of this study was the difficulty of generalizing the conclusions, given that the authors used a convenience sample. Another limitation is that it is a transversal study and, therefore, it did not include the subsequent subjects chosen by the students, in order to see if they could be related to their acceptance of stereotypes. This emphasizes the need for more longitudinal studies on stereotypes and science education, which could deepen in the role of teachers in maintaining these stereotypes and in the later choice of scientific subjects at university. On the other hand, the rural versus urban difference cannot be clearly inferred from this study, provided that the ethnic or socioeconomic conditions of participants were not collected. Future research must be carried out to clarify the possible influence of these issues.







Author Contributions


Conceptualization, N.S.-P. and R.F.-C.; methodology, D.G.; validation, D.G., N.S.-P. and R.F.-C.; formal analysis, M.G.-M.; investigation, A.G.; resources, M.G.-M. and A.G.; data curation, D.G.; writing—original draft preparation, R.F.-C.; writing—review and editing, R.F.-C.; visualization, N.S.-P.; project administration, R.F.-C.; funding acquisition, R.F.-C. and N.S.-P. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by Spanish Foundation of Science and Technology, FECYT, grant number FCT-16-10952, and Castilla La Mancha University, grant number 2019-GRIN-27083.




Acknowledgments


We acknowledge the teachers, pupils and families voluntarily participating in the study, as well as the researchers making possible the “To know the science today opens doors of tomorrow project”, available at www.nanomadrid.es.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Flores-Lázaro, J.; Castillo-Preciado, R.; Jiménez-Miramonte, N. Desarrollo de funciones ejecutivas, de la niñez a la juventud. [Development of executive functions, from childhood to youth]. An. Psicol. 2014, 30, 463–473. [Google Scholar] [CrossRef]

	



Sánchez de Madariaga, I.; De la Rica, S.; Dolado, J. (Eds.) Libro Blanco Sobre la Situación de Las Mujeres en la Ciencia Española. [White Book on the Women Situation in Science in Spain]; Ministerio de Ciencia e Innovación, Unidad de Mujeres y Ciencia: Madrid, Spain, 2011. [Google Scholar]

	



Manzano, A.; de Pro Bueno, A. Algunos datos sobre la visión de los niños y de las niñas sobre las ciencias y del trabajo científico. [Some data on the children perception of Science and the scientific job]. Rev. Género Igual 2018, 18–31. [Google Scholar] [CrossRef]

	



Vázquez-Alonso, Â.; Mas, M. El descenso de las actitudes hacia la ciencia de chicos y chicas en la educación obligatoria. [The decrease of science attitudes in boys and girls in compulsory education]. Ciência Educ. 2011, 17, 249–268. [Google Scholar] [CrossRef]

	



Patall, E.; Steingut, R.; Freeman, J.; Pituch, K.; Vasquez, A. Gender disparities in students’ motivational experiences in high school science classrooms. Sci. Educ. 2018, 102, 951–977. [Google Scholar] [CrossRef]

	



Lytle, A.; Shin, J.E. Incremental Beliefs, STEM Efficacy and STEM Interest among First-Year Undergraduate Students. J. Sci. Educ. Technol. 2020, 29, 281–282. [Google Scholar] [CrossRef]

	



Lin, T.; Tsai, C. Differentiating the Sources of Taiwanese High School Students’ Multidimensional Science Learning Self-Efficacy: An Examination of Gender Differences. Res. Sci. Educ. 2018, 48, 575–596. [Google Scholar] [CrossRef]

	



Michell, D.; Szabo, C.; Falkner, K.; Szorenyi, A. Towards a socio-ecological framework to address gender inequity in computer science. Comput. Educ. 2018, 126, 324–333. [Google Scholar] [CrossRef]

	



Percepción Social de la Ciencia y la Tecnología en España 2018. [Social Perception of Science and Technology in Spain]; Ministerio de Ciencia, Innovación y Universidades de España Fundación Española para la Ciencia y la Tecnología, FECYT: Madrid, Spain, 2019; Available online: https://www.fecyt.es/es/publicacion/percepcion-social-de-la-ciencia-y-la-tecnologia-en-espana-2018 (accessed on 20 September 2020).

	



Sikora, J.; Pokropek, A. Gender segregation of adolescent science career plans in 50 countries. Sci. Educ. 2012, 96, 234–264. [Google Scholar] [CrossRef]

	



Witherspoon, E.B.; Schunn, C.D. Locating and understanding the largest gender differences in pathways to science degrees. Sci. Educ. 2020, 104, 144–163. [Google Scholar] [CrossRef]

	



Alonso, Á.; Mas, M. La relevancia de la educación científica: Actitudes y valores de los estudiantes relacionados con la ciencia y la tecnología. [The relevance of science Education: Attitudes and values of students]. Enseñanza Cienc. 2009, 27, 33–34. [Google Scholar]

	



Barth, J.; Kim, H.; Eno, C.; Guadagno, R. Matching abilities to careers for others and self: Do gender stereotypes matter to students in advanced math and science classes? Sex Roles 2018, 79, 83–97. [Google Scholar] [CrossRef]

	



Manzano, A.; Baeza, J. Gamificación transmedia para la divulgación científica y el fomento de vocaciones procientíficas en adolescentes. [Transmedia gammification for the science outreach and the fostering of science vocations in adolescents]. Comunicar 2018, 55, 93–103. [Google Scholar]

	



Makarova, E.; Herzog, W. Trapped in the gender stereotype? The image of science among secondary school students and teachers. Equ. Div. Incl. Intl. J. 2015, 34, 106–123. [Google Scholar] [CrossRef]

	



Smeding, A. Women in science, technology, engineering, and mathematics (STEM): An investigation of their implicit gender stereotypes and stereotypes’ connectedness to math performance. Sex Roles 2012, 67, 617–629. [Google Scholar] [CrossRef]

	



Marbà-Tallada, A.; Solsona-Pairó, N. Identificación e interpretación de las posibles desigualdades formativas en ciencias de chicos y chicas en la educación obligatoria y el bachillerato. [Identification and interpretation of the possible educational drawbacks among boys and girls in compulsory secondary education and baccalaureate]. Cult. Educ. 2012, 24, 289–303. [Google Scholar]

	



Pardal, V.; Alger, M.; Latu, I. Implicit and Explicit Gender Stereotypes at the Bargaining Table: Male Counterparts’ Stereotypes Predict Women’s Lower Performance in Dyadic Face-to-Face Negotiations. Sex Roles 2020, 83, 289–302. [Google Scholar] [CrossRef]

	



Sánchez, M.; Suárez, M.; Manzano, N.; Oliveros, L. Estereotipos de género y valores sobre el trabajo entre los estudiantes españoles. [Gender stereotypes and values on the Jobs among Spanish students]. Rev. Educ. 2011, 355, 331–354. [Google Scholar]

	



García, T.; Fernández, E.; Vázquez, A.; García, P.; Rodríguez, C. El Género y la Percepción de las Inteligencias Múltiples. Análisis en Función del Informante. [The gender and perception of multiple inteligences. Analysis since the subject]. Psicol. Educ. 2017, 24, 31–37. [Google Scholar] [CrossRef]

	



Heredia, E.; López, A.; Agulló, C. Percepción escolar de las profesiones y estereotipos de género. [Pupils’ perception of job positions and gender stereotypes]. Psicol. Educ. 2006, 12, 133–147. [Google Scholar]

	



Márquez, Y.; Gutiérrez- Barroso, J.; Gómez-Galdona, N. Equidad, género y diversidad en educación. [Equity, gender and diversity in Education]. Eur. Sci. J. 2017, 13, 300–319. [Google Scholar] [CrossRef]

	



Ruiz Medina, D.; Parga Lozano, D.; Martinez Perez, L. Creencias de los profesores de preescolar y primaria sobre ciencia, tecnología y sociedad, en el contexto de una institución rural. [Beliefs of preschool and primary education on science, technology and society in the context of a rural school]. Rev. Fac. Cienc. Tecnol. TED 2009, 25, 41–61. [Google Scholar]

	



Chaves, A. Implicaciones educativas de la teoría sociocultural de Vigotsky. [Educational implications of the sociocultural theory of Vigotsky]. Rev. Educ. 2001, 25, 59–65. [Google Scholar]

	



Gifre, M.; Esteban, M. Consideraciones educativas de la perspectiva ecológica de Urie Bronfenbrenner. [Educational considerations of the ecological perspective of Urie Bronfenbrenner]. Contextos Educ. 2012, 15, 79–92. [Google Scholar] [CrossRef]

	



Bian, L.; Leslie, S.J.; Cimpian, A. Gender stereotypes about intelectual ability emerge early and influence children’s interest. Science 2017, 355, 389–391. Available online: https://science.sciencemag.org/content/355/6323/389.abstract (accessed on 5 October 2020). [CrossRef] [PubMed]

	



Riegle-Crumb, C.; Moore, C.; Ramos-Wada, A. Who wants to have a career in science or math? Exploring adolescents’ future aspirations by gender and race/ethnicity. Sci. Educ. 2011, 95, 458–476. [Google Scholar] [CrossRef]

	



Makarova, E.; Aeschlimann, B.; Herzog, W. The gender gap in STEM fields: The impact of the gender stereotype of math and science on secondary students’ career aspirations. Front. Educ. 2019, 4, 60. [Google Scholar] [CrossRef]

	



Deemer, E.D.; Lin, C.; Soto, C. Stereotype threat and women’s science motivation: Examining the disidentification effect. J. Career Assess 2016, 24, 637–650. [Google Scholar] [CrossRef]

	



Ramspott, S.; Fedele, M.; Tarragó, A. Funciones sociales de los youtubers y su influencia en la preadolescencia. Comunicar 2018, 57, 71–80. [Google Scholar]

	



Carli, L.; Alawa, L.; Lee, Y.; Zhao, B.; Kim, E. Stereotypes about gender and science: Women≠ scientists. Psychol. Women Q. 2016, 40, 244–260. [Google Scholar] [CrossRef]

	



McPherson, E.; ParK, B.; Ito, T. The role of prototype matching in science pursuits: Perceptions of scientists that are inaccurate and diverge from self-perceptions predict reduced interest in a science career. Pers. Soc. Psychol. Bull. 2018, 44, 881–898. [Google Scholar] [CrossRef]

	



Sandhu, P.; Gupta, R. Awareness among rural girls for role of home science education in economic empowerment. Stud. Home Com. Sci. 2014, 8, 27–31. [Google Scholar] [CrossRef]

	



Chetcuti, D.; Kioko, B. Girls’ attitudes towards science in Kenya. Int. J. Sci. Educ. 2012, 34, 1571–1589. [Google Scholar] [CrossRef]

	



Ginorio, A.; Fournier, J.; Frevert, K. The rural girls in science program. Educ. Leadersh. 2004, 61, 79–84. [Google Scholar]

	



Feniger, Y. The gender gap in advanced math and science course taking: Does same-sex education make a difference? Sex Roles 2011, 65, 670–679. [Google Scholar] [CrossRef]

	



Cézar, R.F.; Pinto, N.S. Attitude towards school science in primary education in Spain. REDIE 2017, 19, 112–123. [Google Scholar] [CrossRef]

	



Fernéndez-Cézar, R.; Pinto-Solano, N.; Muñoz-Hernández, M. Do experimentation outreach programs improve the attitudes towards school science? Rev. Educ. 2018, 381, 285–307. [Google Scholar] [CrossRef]

	



Fernández-Cézar, R.; Garrido, D.; Solano-Pinto, N. Do Science, Technology, Engineering and Mathematics (STEM) experimentation outreach programs affect attitudes towards mathematics and science? A quasi-experiment in primary education. Mathematics 2020, 8, 1490. [Google Scholar] [CrossRef]

	



Manassero, M.; Vázquez, A.; Acevedo, J. Cuestionario de Opiniones Sobre Ciencia, Tecnología y Sociedad (COCTS). [Questionnaire on Science, Technology and Society Opinions]; Educational Testing Service: Princeton, NJ, USA, 2003. [Google Scholar]

	



Chen, C.; Sonnert, G.; Sadler, P.M. The effect of first high school science teacher’s gender and gender matching on students′ science identity in college. Sci. Educ. 2020, 104, 75–99. [Google Scholar] [CrossRef]

	



Sanchez, C.A.; Weber, K. Using relevant animations to counter stereotype threat when learning science. J. Appl. Res. Mem. Cogn. 2019, 8, 463–470. [Google Scholar] [CrossRef]

	



Fernández-Cézar, R.; Gértrudix-Barrio, F.; Gértrudix-Barrio, M.; Solano Pinto, N. Ciencia CreActiva. ¿Cómo sensibilizar a docentes y estudiantes de ámbitos educativos no universitarios en la economía circular? [CreActive science. How to sensitize teachers and students in educational environments on circular economy]. PEL 2020, 57, 1–20. [Google Scholar] [CrossRef]

	



Woodcock, A.; Hernandez, P.R.; Schultz, P.W. Diversifying science: Intervention programs moderate the effect of stereotype threat on motivation and career choice. Soc. Psych. Person. Sci. 2016, 7, 184–192. [Google Scholar] [CrossRef] [PubMed]

	



López-Iñesta, E.; Botella, C.; Rueda, S.; Forte, A.; Marzal, P. Towards breaking the gender gap in Science, Technology, Engineering and Mathematics. IEEE Rev. Iberoam. Tecnol. Aprendiz. 2020, 15, 233–241. [Google Scholar]

	



11 de Febrero. Día Internacional de la Mujer y la Niña en la Ciencia. [International Day of Women and Girl in Science] From 1 to 15 February, 2020. Available online: https://11defebrero.org (accessed on 20 September 2020).








[image: Sustainability 12 09354 g001 550] 





Figure 1. Mean and standard deviation for each sub-scale disaggregated by sex. 
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Figure 2. Mean and standard deviation for each sub-scale disaggregated by stage. 
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Figure 3. Mean and standard deviation for each sub-scale disaggregated by rurality. 
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Table 1. Form used for the research.






Table 1. Form used for the research.





	Gender Perspective (G)



	G1. Women and men are equal depending on what it takes to be a good scientist.



	G2. Men and women work differently because, by nature or education, they have different values, opinions, perspectives, and characteristics.



	G3. In a world traditionally considering men, women would work better because they have to show that they are competitive.



	G4. Men would work better because they have no difficulty in combining their professional and family role.



	G5. Scientific women endow their scientific work with greater value and feelings than men.



	G6. Scientific men give greater human value and feeling to their scientific work than women.



	G7. Scientists women endow more creativity and intuition to their scientific work than men.



	G8. Scientific men have a greater capacity to solve problems and make decisions in their scientific work than women.



	G9. The greater presence of scientific men is due to men are more rational than women and women are more emotional than men.



	G10. Men find work before women because they focus on their studies, while women focus more on family life.



	G11. Society has different expectations for men and women in relation to their professions.



	Science and Scientists (S)



	S1. The more students learn about science and technology, the more informed the citizens of the future will be (people can have better opinions about how science and technology are used).



	S2. The policy of the country affects its scientists because, in addition to financing projects, they establish scientific policy taking into account new applications and directly affecting the type of scientific projects it would carry out.



	S3. Science classes help students learn problem-solving skills and knowledge to solve practical problems.



	S4. If private companies were controlled scientific research (high tech, communications, pharmaceutical companies, and so on), there would be more competitiveness, economic endowment, and greater discoveries.



	S5. Most scientists are motivated to do their job. The main motivation is to solve problems to increase personal knowledge and benefit society (e.g., new treatments).



	S6. Scientists need to be deeply involved in their work to succeed and such involvement prevents them from having social and family life.



	S7. Scientists publish their findings for personal and social benefit, advancing science by sharing their ideas and results.



	S8. The scientific vocation depends on education. Thus, families, educational centers, and institutions must convey to children the orientation, encouragement, and opportunity to be scientists.



	S9. Scientific advances should be transmitted to society, such that citizens could learn about discoveries with the objective of becoming aware and being informed of all the responsible options that may affect their future.



	S10. Science and technology offer possible alternatives to solve social problems such as poverty, crime, and unemployment.
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Table 2. Absolute frequency and percentage of agreement and disagreement for each item.
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	Agreement
	Disagreement
	Missing





	Gender Perspective
	
	
	



	G1
	386 (95.5%)
	7 (1.7%)
	1 (0.2%)



	G2
	104 (25.7%)
	203 (50.2%)
	8 (2.0%)



	G3
	93 (23.0%)
	206 (51.0%)
	7 (1.7%)



	G4
	42 (10.4%)
	268 (66.3%)
	8 (2.0%)



	G5
	51 (12.6%)
	217 (53.7%)
	11 (2.7%)



	G6
	33 (8.2%)
	256 (63.4%)
	11 (2.7%)



	G7
	70 (17.3%)
	213 (52.7%)
	6 (1.5%)



	G8
	37 (9.2%)
	280 (69.3%)
	8 (2.0%)



	G9
	46 (11.4%)
	277 (68.6%)
	8 (2.0%)



	G10
	32 (7.9%)
	304 (75.2%)
	11 (2.7%)



	G11
	268 (66.3%)
	56 (13.9%)
	3 (0.7%)



	Stereotyped ideas
	10 (2.2%)
	296 (77.5%)
	22 (5.4%)



	Equity ideas
	386 (95.5%)
	7 (1.7%)
	1 (0.2%)



	Science and Scientists
	
	
	



	S1
	353 (87.4%)
	5 (1.2%)
	4 (1.0%)



	S2
	248 (61.4%)
	25 (6.2%)
	5 (1.2%)



	S3
	328 (81.2%)
	13 (3.2%)
	6 (1.5%)



	S4
	170 (42.1%)
	57 (14.1%)
	10 (2.5%)



	S5
	295 (73.0%)
	24 (5.9%)
	6 (1.5%)



	S6
	97 (24.0%)
	195 (48.3%)
	7 (1.7%)



	S7
	283 (70.0%)
	28 (6.9%)
	8 (2.0%)



	S8
	246 (60.9%)
	48 (11.9%)
	7 (1.7%)



	S9
	317 (78.5%)
	15 (3.7%)
	6 (1.5%)



	S10
	235 (58.2%)
	53 (13.1%)
	11 (2.7%)



	Perception of science
	44 (11.3%)
	9 (2.3%)
	16 (4.0%)



	Perception of scientists
	64 (16.2%)
	41 (10.4%)
	9 (2.2%)
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Table 3. Absolute frequency and percentage of agreement and disagreement in girls vs. boys.
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Girls

	
Boys




	

	
Agreement

	
Disagreement

	
Missing

	
Agreement

	
Disagreement

	
Missing






	
Gender Perspective

	

	

	

	

	

	




	
G1

	
178 (96.2%)

	
4 (2.2%)

	
0 (0%)

	
204 (95.8%)

	
3 (1.4%)

	
0 (0%)




	
G2

	
39 (21.7%)

	
93 (50.3%)

	
5 (2.7%)

	
61 (28.6%)

	
109 (51.2%)

	
2 (0.9%)




	
G3

	
51 (27.6%)

	
83 (44.9%)

	
3 (1.6%)

	
41 (19.2%)

	
121 (56.8%)

	
3 (1.4%)




	
G4

	
19 (10.3%)

	
123 (66.5%)

	
3 (1.6%)

	
22 (10.3%)

	
143 (67.1%)

	
4 (1.9%)




	
G5

	
26 (14.1%)

	
90 (48.6%)

	
5 (2.7%)

	
25 (11.7%)

	
126 (59.2%)

	
5 (2.3%)




	
G6

	
10 (5.4%)

	
119 (64.3%)

	
5 (2.7%)

	
22 (10.3%)

	
134 (62.9%)

	
5 (2.3%)




	
G7

	
35 (18.9%)

	
90 (48.6%)

	
1 (0.5%)

	
35 (16.4%)

	
120 (56.3%)

	
4 (1.9%)




	
G8

	
12 (6.5%)

	
138 (74.6%)

	
3 (1.6%)

	
24 (11.3%)

	
139 (65.3%)

	
4 (1.9%)




	
G9

	
10 (5.4%)

	
137 (74.1%)

	
3 (1.6%)

	
35 (16.4%)

	
36 (63.8%)

	
4 (1.9%)




	
G10

	
10 (5.4%)

	
151 (81.6%)

	
1 (0.5%)

	
22 (10.3%)

	
149 (70.0%)

	
9 (4.2%)




	
G11

	
140 (75.7%)

	
15 (8.1%)

	
0 (0%)

	
127 (59.6%)

	
39 (18.3%)

	
2 (0.9%)




	
Stereotyped ideas

	
4 (2.2%)

	
141 (80.1%)

	
9 (4.9%)

	
6 (3.0%)

	
162 (75.6%)

	
12 (5.6%)




	
Equity ideas

	
39 (21.7%)

	
93 (50.3%)

	
5 (2.7%)

	
61 (28.6%)

	
109 (51.2%)

	
2 (0.9%)




	
Science and Scientists

	

	

	

	

	

	




	
S1

	
168 (90.8%)

	
1 (0.5%)

	
2 (1.1%)

	
180 (84.5%)

	
4 (1.9%)

	
2 (0.9%)




	
S2

	
183 (89.9%)

	
14 (7.6%)

	
2 (1.1%)

	
137 (64.3%)

	
11 (5.2%)

	
3 (1.4%)




	
S3

	
149 (80.5%)

	
6 (3.2%)

	
2 (1.1%)

	
174 (81.7%)

	
7 (3.3%)

	
4 (1.9%)




	
S4

	
69 (37.7%)

	
26 (14.1%)

	
4 (2.2%)

	
98 (46.0%)

	
31 (14.6%)

	
6 (2.8%)




	
S5

	
147 (79.5%)

	
5 (2.7%)

	
2 (1.1%)

	
143 (67.1%)

	
18 (8.5%)

	
4 (1.9%)




	
S6

	
33 (17.8%)

	
108 (58.4%)

	
3 (1.6%)

	
59 (27.7%)

	
87 (49.8%)

	
4 (1.9%)




	
S7

	
131 (70.8%)

	
11(5.9%)

	
3 (1.6%)

	
146 (68.5%)

	
17 (8.0%)

	
5 (2.3%)




	
S8

	
114 (61.6%)

	
23 (12.4%)

	
2 (1.1%)

	
128 (60.1%)

	
35 (22.7%)

	
5 (2.3%)




	
S9

	
155 (83.8%)

	
2 (1.1%)

	
2 (1.1%)

	
157 (73.7%)

	
12 (5.6%)

	
4 (1.9%)




	
S10

	
108 (58.4%)

	
26 (24.2%)

	
4 (2.2%)

	
123 (57.7%)

	
26 (12.2%)

	
7 (3.3%)




	
Perception of science

	
86 (46.5%)

	
5 (2.8%)

	
6 (3.2%)

	
105 (51.9%)

	
15 (7.4%)

	
10 (4.7%)




	
Perception of scientists

	
51 (27.5%)

	
37 (15.5%)

	
4 (2.2%)

	
61 (29.3%)

	
35 (16.8%)

	
5 (2.3%)
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Table 4. Absolute frequency and percentage of agreement of disagreement comparing adolescents in Compulsory Secondary Education (CSE) vs. High School (HS).






Table 4. Absolute frequency and percentage of agreement of disagreement comparing adolescents in Compulsory Secondary Education (CSE) vs. High School (HS).





	

	
CSE

	
HS




	

	
Agreement

	
Disagreement

	
Missing

	
Agreement

	
Disagreement

	
Missing






	
Gender Perspective

	

	

	

	

	

	




	
G1

	
257 (94.8%)

	
5 (1.8%)

	
1 (0.4%)

	
129 (97.0%)

	
2 (1.5%)

	
0 (0%)




	
G2

	
81 (29.9%)

	
118 (43.5%)

	
3 (1.1%)

	
23 (17.3%)

	
85 (63.9%)

	
5 (3.8%)




	
G3

	
70 (25.8%)

	
134 (94.4%)

	
3 (1.1%)

	
23 (17.3%)

	
72 (54.1%)

	
4 (3.0%)




	
G4

	
29 (10.7%)

	
179 (66.1%)

	
2 (0.7%)

	
13 (9.8%)

	
89 (66.9%)

	
6 (4.5%)




	
G5

	
46 (17.0%)

	
125 (46.1%)

	
5 (1.8%)

	
5 (3.8%)

	
92 (69.2%)

	
6 (4.5%)




	
G6

	
29 (10.7%)

	
155 (57.2%)

	
4 (1.5%)

	
4 (3.0%)

	
101 (75.9%)

	
7 (5.3%)




	
G7

	
59 (21.8%)

	
123 (45.4%)

	
2 (0.7%)

	
11 (8.3%)

	
90 (67.7%)

	
4 (3.0%)




	
G8

	
32 (11.8%)

	
172 (63.5%)

	
2 (0.7%)

	
5 (3.8%)

	
108 (81.2%)

	
6 (4.5%)




	
G9

	
39 (14.4%)

	
170 (62.7%)

	
2 (0.7%)

	
7 (5.3%)

	
107 (80.5%)

	
6 (4.5%)




	
G10

	
28 (10.3%)

	
194 (71.6%)

	
3 (1.1%)

	
4 (3.0%)

	
110 (82.7%)

	
8 (6.0%)




	
G11

	
36 (13.3%)

	
179 (66.1%)

	
3 (1.1%)

	
89 (66.9%)

	
20 (15.0%)

	
0 (0%)




	
Stereotyped ideas

	
9 (3.6%)

	
185 (71.4%)

	
12 (4.4%)

	
1 (0.8%)

	
111 (90.2%)

	
10 (7.5%)




	
Equity ideas

	
257 (94.8%)

	
5 (1.8%)

	
1 (0.4%)

	
129 (97.0%)

	
2 (1.5%)

	
0 (0%)




	
Science and Scientists

	

	

	

	

	

	




	
S1

	
231 (85.2%)

	
5 (1.8%)

	
3 (1.1%)

	
122 (91.7%)

	
0 (0%)

	
1 (0.8%)




	
S2

	
137 (50.6%)

	
23 (8.5%)

	
4 (1.5%)

	
111 (83.5%)

	
2 (1.5%)

	
1 (0.8%)




	
S3

	
217 (80.1%)

	
11 (4.1%)

	
5 (1.8%)

	
111 (83.5%)

	
2 (1.5%)

	
1 (0.8%)




	
S4

	
112 (41.3%)

	
40 (14.8%)

	
8 (3.0%)

	
58 (43.6%)

	
17 (12.8%)

	
2 (1.5%)




	
S5

	
193 (71.2%)

	
17 (6.3%)

	
5 (1.8%)

	
102 (76.7%)

	
7 (5.3%)

	
1 (0.8%)




	
S6

	
77 (28.4%)

	
114 (42.1%)

	
6 (2.2%)

	
20 (15.0%)

	
81 (60.9%)

	
1 (0.8%)




	
S7

	
194 (71.6%)

	
21 (7.7%)

	
7 (2.6%)

	
89 (66.9%)

	
7 (5.3%)

	
1 (0.8%)




	
S8

	
175 (64.6%)

	
19 (7.0%)

	
6 (2.2%)

	
71 (53.4%)

	
29 (21.8%)

	
1 (0.8%)




	
S9

	
207 (76.4%)

	
10 (3.7%)

	
5 (1.8%)

	
110 (82.7%)

	
5 (3.8%)

	
1 (0.8%)




	
S10

	
146 (53.9%)

	
41 (15.4%)

	
7 (2.6%)

	
89 (66.9%)

	
12 (9.0%)

	
4 (3.0%)




	
Perception of science

	
118 (45.4%)

	
11 (4.2%)

	
11 (4.1%)

	
54 (42.2%)

	
4 (3.1%)

	
5 (3.8%)




	
Perception of scientists

	
49 (18.1%)

	
42 (16.0%)

	
8 (3.0%)

	
25 (18.9%)

	
22 (16.7%)

	
1 (0.8%)
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Table 5. Absolute frequency and percentage of agreement comparing rural vs. urban schools.
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Rural

	
Urban




	

	
Agreement

	
Disagreement

	
Missing

	
Agreement

	
Disagreement

	
Missing






	
Gender Perspective

	

	

	

	

	

	




	
G1

	
104 (97.2%)

	
1 (0.9%)

	
1 (0.9%)

	
282 (94.9%)

	
6 (2.0%)

	
0 (0.0%)




	
G2

	
29 (27.1%)

	
50 (46.7%)

	
3 (2.8%)

	
75 (25.3%)

	
153 (51.5%)

	
5 (1.7%)




	
G3

	
32 (29.9%)

	
46 (43.0%)

	
1 (0.9%)

	
61 (20.5%)

	
160 (53.9%)

	
6 (2.0%)




	
G4

	
8 (7.5%)

	
69 (64.5%)

	
1 (0.9%)

	
34 (11.4%)

	
199 (67.0%)

	
7 (2.4%)




	
G5

	
18 (16.8%)

	
49 (45.8%)

	
1 (0.9%)

	
33 (11.1%)

	
168 (56.6%)

	
10 (3.4%)




	
G6

	
12 (11.2%)

	
56 (52.3%)

	
1 (0.9%)

	
21 (7.1%)

	
200 (67.3%)

	
10 (3.4%)




	
G7

	
28 (26.2%)

	
43 (40.2%)

	
1 (0.9%)

	
42 (14.1%)

	
170 (57.2%)

	
5 (1.7%)




	
G8

	
16 (15.0%)

	
65 (60.7%)

	
1 (0.9%)

	
21 (7.1%)

	
215 (72.4%)

	
7 (2.4%)




	
G9

	
13 (12.1%)

	
69 (64.5%)

	
1 (0.9%)

	
33 (11.1%)

	
208 (70.0%)

	
7 (2.4%)




	
G10

	
7 (6.5%)

	
81 (75.7%)

	
1 (0.9%)

	
25 (8.4%)

	
223 (75.1%)

	
10 (3.4%)




	
G11

	
71 (66.4%)

	
13 (12.1%)

	
1 (0.9%)

	
197 (66.3%)

	
43 (14.5%)

	
2 (0.7%)




	
Stereotyped ideas

	
3 (2.8%)

	
72 (69.2%)

	
3 (2.8%)

	
7 (2.4%)

	
224 (80.6%)

	
19(6.4%)




	
Equity ideas

	
104 (97.2%)

	
1 (0.9%)

	
1 (0.9%)

	
282 (94.9%)

	
6 (2.0%)

	
0 (0.0%)




	
Science and Scientists

	

	

	

	

	

	




	
S1

	
92 (86.0%)

	
0 (0.0%)

	
0 (0.0%)

	
261 (87.9%)

	
5 (2.7%)

	
4 (1.3%)




	
S2

	
49 (45.8%)

	
7 (6.5%)

	
0 (0.0%)

	
199 (67.0%)

	
18 (6.1%)

	
5 (1.7%)




	
S3

	
91 (85.0%)

	
3 (2.8%)

	
0 (0.0%)

	
237 (79.8%)

	
10 (3.4%)

	
6 (2.0%)




	
S4

	
42 (39.9%)

	
12 (11.2%)

	
0 (0.0%)

	
128 (43.2%)

	
45 (15.2%)

	
10 (3.4%)




	
S5

	
74 (69.2%)

	
13 (12.1%)

	
0 (0.0%)

	
221 (74.4%)

	
11 (3.7%)

	
6 (2.0%)




	
S6

	
30 (28.0%)

	
43 (40.2%)

	
1 (0.9%)

	
67 (22.6%)

	
152 (51.2%)

	
6 (2.0%)




	
S7

	
77 (72.0%)

	
6 (5.6%)

	
1 (0.9%)

	
206 (69.4%)

	
22 (7.4%)

	
7 (2.4%)




	
S8

	
73 (68.2%)

	
3 (2.8%)

	
0 (0.0%)

	
173 (58.2%)

	
45 (15.2%)

	
7 (2.4%)




	
S9

	
83 (77.6%)

	
4 (3.7%)

	
0 (0.0%)

	
234 (78.8%)

	
11 (3.7%)

	
6 (2.0%)




	
S10

	
60 (56.1%)

	
14 (13.1%)

	
0 (0.0%)

	
175 (58.9%)

	
39 (13.1%)

	
11 (3.7%)




	
Perception of science

	
42 (39.4%)

	
8 (7.5%)

	
0 (0.0%)

	
78 (26.3%)

	
8 (2.8%)

	
7 (2.4%)




	
Perception of scientists

	
21 (19.6%)

	
2 (1.9%)

	
2 (1.9%)

	
84 (28.3%)

	
11 (3.9%)

	
16 (5.4%)
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Table 6. Mann–Whitney U test results for significance of perception of gender in science and perception of science and scientists by sex, educational stage, and rurality.
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	Group
	N
	Mean Rank
	U
	Z
	p
	η2





	Gender Perspective
	
	
	
	
	
	
	



	Stereotyped ideas
	Girls
	176
	192.62
	17,051.50
	−0.604
	0.546
	0.00



	
	Boys
	201
	185.83
	
	
	
	



	
	CSE
	259
	213.85
	10,141.00
	−5.746
	<0.001
	0.09



	
	HS
	123
	144.45
	
	
	
	



	
	Rural
	104
	217.53
	11,748.50
	−2.822
	0.005
	0.02



	
	Urban
	278
	181.76
	
	
	
	



	Equity ideas
	Girls
	185
	203.54
	18,954.50
	−1.052
	0.293
	0.00



	
	Boys
	213
	195.99
	
	
	
	



	
	CSE
	270
	197.20
	16,659.50
	−1.880
	0.060
	0.01



	
	HS
	133
	211.74
	
	
	
	



	
	Rural
	106
	206.90
	15,221.50
	−0.805
	0.421
	0.00



	
	Urban
	297
	200.25
	
	
	
	



	Science and Scientists
	
	
	
	
	
	
	



	Perception of science
	Girls
	181
	195.91
	17,984.00
	−0.172
	0.863
	0.00



	
	Boys
	208
	194.21
	
	
	
	



	
	CSE
	260
	185.26
	14,238.50
	−2.321
	0.020
	0.02



	
	HS
	128
	213.27
	
	
	
	



	
	Rural
	107
	190.22
	14,576.00
	−0.465
	0.642
	0.00



	
	Urban
	281
	196.13
	
	
	
	



	Perception of scientists
	Girls
	179
	190.47
	18,659.50
	−0.150
	0.880
	0.00



	
	Boys
	203
	192.41
	
	
	
	



	
	CSE
	263
	207.79
	14,782.50
	−2.435
	0.015
	0.02



	
	HS
	132
	178.49
	
	
	
	



	
	Rural
	105
	207.55
	14,222.00
	−1.012
	0.311
	0.00



	
	Urban
	290
	194.54
	
	
	
	







Note: CSE, Compulsory Secondary Education; HS, High School.
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