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Highlights: Previous results from large-scale studies often identified a gender gap in achievement outcomes between girls and boys. This study aims to investigate the existence of a relationship between students’ grades and gender differences in practices and attitudes among teachers. Data from the Saudi Arabian TIMSS 2019 were analyzed for this study. The dataset contains data from 10,817 4th grade students (5,447 girls and 5,370 boys) who took math and science as well as data from their 437 teachers (around 50% were female teachers). The results showed that teachers’ teaching practices were positively associated with students’ scores in math and science. In addition, teachers’ attitudes toward teaching were positively associated with students’ scores. Female teachers held more positive attitudes toward teaching and were rated more positively in terms of practices by their students.

– Teacher practices were positively associated with students’ achievement.

– Teachers’ attitudes were positively associated with students’ achievement.

– Female teachers hold more positive attitudes toward teaching.

– There are differences in teaching style and practices based on gender.
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Introduction

Within large international achievement assessments such as the Program for International Student Assessment (PISA) or Trends in International Mathematics and Science Study (TIMSS), gender differences in student achievement have been widely studied (see e.g., Reilly et al., 2019; Eriksson et al., 2020). For instance, Voyer and Voyer (2014) pointed out in their meta-analysis that girls currently achieve higher scholastic achievement than boys. Furthermore, the authors also stated that the size of the gender gap in scholastic achievement varies between countries.

The TIMSS started in 1995 to examine trends in mathematics and science achievement across different countries every 4 years. The TIMSS is conducted among students in the fourth and eighth grades (Mullis and Martin, 2017; Fishbein et al., 2021). The Kingdom of Saudi Arabia participated in the last five versions of the TIMSS (2003, 2007, 2011, 2015, and 2019) (Shahada and Alqramiti, 2016). Participating in these tests is one of the indicators that Saudi Arabia has recently increased efforts to monitor students’ performance and progress in a context with their peers in developed countries. These data give officials in Saudi Arabia a better picture of student progress and school outcomes. Saudi Arabia is one of only four countries in which girls outperform boys in the same country in fourth-grade math (Mullis et al., 2020) and one of 18 countries in which girls outperform boys in fourth grade science (Mullis et al., 2020) (see Figure 1). This result is also similar to the results in 2011 and 2015, where girls outperformed boys in Saudi Arabia (Mullis et al., 2020). After the results of the TIMSS 2019 were released, we found that the results of students in fourth grade in Saudi Arabia were low in comparison with other countries. The average Math score in Saudi Arabia was 398, and the average score for Science was 402, which were both below the TIMSS scale center points (Mullis et al., 2020). For the girls, the average scores were 414 and 434 for math and science, respectively, while for the boys it was 385 and 373. This discrepancy and low scores from the boys’ side affect the total average. In this context, Almulhim (2021) indicated the importance of studying gender differences in various evaluation studies.
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FIGURE 1
 Average mathematics and science achievement across years by gender.


In this vein, especially in countries such as Saudi Arabia, where boys and girls are taught in separated schools in all different stages of education from the elementary stage to the end of postgraduate studies in university, these gender differences are of high interest.

However, while students’ gender was taken into account extensively, there is a lack of literature focusing on teachers’ gender and possible effects on students. Moreover, according to the subject, gender gaps in science and mathematics might be of special interest, as females in general are underrepresented in such topics (OECD, 2011).


Teacher variables linked with students’ achievement

Over the last several decades, linking teacher variables with students’ outcomes has increased. Empirically, teachers’ key role in influencing students’ scholastic outcomes can be underpinned by residual variance of students’ achievement at the class level (see e.g., Ingvarson and Rowe, 2008). For instance, previous literature has reported a positive relation between years of teaching experience and student outcomes (e.g., Wayne and Youngs, 2003; for an overview, see also Burroughs et al., 2019). However, some studies failed to confirm this effect (e.g., Blömeke et al., 2016; Gustafsson and Nilsen, 2016). In addition, teachers’ major might be positively linked with students’ outcomes, as teachers’ knowledge was shown to be a significant predictor of students’ achievement. For instance, the results from Gess-Newsome et al. (2019) indicated that academic content knowledge is significant for students’ achievement. In the context of Saudi Arabia, a study by Dodeen et al. (2012) compared Saudi and Taiwanese teachers’ qualifications, practices, and perceptions in relation to students’ achievement in math in TIMSS 2007. The results indicated somewhat lacking qualifications of Saudi Arabian teachers to teach mathematics. Furthermore, their results indicated a link between teachers’ qualification and teaching practices and students’ mathematics achievement. A further variable associated with students’ outcomes was teachers’ attitudes toward teaching and learning itself (see, e.g., Akinfe et al., 2012). A higher level of teachers’ job satisfaction also has positive effects on students’ outcomes (see e.g., Skaalvik and Skaalvik, 2015). Furthermore, teaching styles and practices affect students’ outcomes. Teaching styles that encourage students to be emotionally, cognitive or physically involved impact their learning processes. For instance, the results from Clanet (2010) indicated a link between students’ achievement and teaching activities that supported and encouraged students. Furthermore, previous literature has indicated that teaching styles that are more focused on student-centered learning processes are positively linked with students’ achievement (see, e.g., Al-Agili et al., 2012; Clements et al., 2013). Furthermore, the results from Ngware et al. (2014) indicated that teaching styles are associated with students’ learning outcomes. However, within the study of Van der Zanden et al. (2021), no evidence was found for a relation between teaching practices and students’ academic achievement.

In Saudi Arabia, some researchers have highlighted the impact of teachers on students’ performance on internal national tests. For example, Almulhim (2021) discussed the impact of teachers on the low results of students in Saudi Arabia on international tests. In addition, discussed that although the mathematics and science curricula are similar to what is offered to students in some developed countries, teachers’ scores are low in the results of their tests of teaching competencies. He stated that “how do we expect a student to excel and this is the level of his or her teacher,” p. 18. Another possible way to improve students’ performances is to increase the number of lessons in mathematics and science in Saudi schools (ALshuweil, 2021).



Saudi Arabian teachers’ gender gaps in teaching attitudes, teaching style and teaching practices

The school system in Saudi Arabia includes single-sex classrooms taught by teachers of the same gender (Hamdan, 2005; Haroun et al., 2016). Although male and female teachers work in separate schools, there are many similarities between them. For example, teacher training curricula in universities are identical for both genders. This is ensured as teacher training is prepared by the same academic departments that are administered in a joint way between faculty members of both sexes. Both female and male teacher training students have to pass professional licensing tests for teachers who are administered annually by the Education and Training Evaluation Commission (ETEC) in Saudi Arabia. In addition, the procedures for appointing male and female teachers in the Ministry of Education and appointing them to the same profession levels with identical salaries were based on the qualifications.

Within the context of single-sex classrooms in Saudi Arabia, it will be analyzed whether gender gaps in teachers can partly explain gender differences in students’ achievement. To date, only limited results are available about gender differences between male and female teachers in Saudi Arabia. However, previous results from other countries and contexts indicated that teachers’ gender might matter. Chudgar and Sankar (2008) pointed out (for Indian teachers) that females (compared to males) tend to be more encouraging of the learning of all children. According to the literature review of Unterhalter et al. (2014), the employment of female teachers is associated with the enhancement of girls’ learning outcomes.

A study by Haroun et al. (2016) examined Saudi Arabian teachers’ gender differences in mathematical knowledge for teaching. Their results indicated that female teachers have a higher level of mathematical content knowledge than male teachers. According to teachers’ attitudes in the Saudi Arabian context, Almulla (2020) identified different patterns in male and female teachers’ motivation to be a teacher. For instance, the level of job satisfaction and motivation toward the teaching profession were higher among female teachers than among male teachers. Regarding gender differences in job satisfaction, studies from other countries have also indicated higher job satisfaction in female teachers. Toropova et al. (2020) used data from the TIMSS 2015 and showed that Swedish female teachers scored higher in job satisfaction than their male counterparts. Moreover, analyses of TIMMS 2015 data showed that there is a significant connection between students’ achievement and teachers’ gender (see Hastedt et al., 2021). Hastedt et al. (2021) analyzed data from TIMMS 2015 and stated that students who are taught by female teachers had higher achievements in mathematics and science. This teacher gender gap was found for both grades, 4th and 8th graders. Interestingly, the results show that boys succeeded more when taught by female teachers. For example, for 4th graders in mathematics in 6 out of 52 education systems, boys benefited from having female teachers. Similar results were shown for 8th graders in 11 out of 43 education systems. However, as Hastedt et al. (2021, p. 5) stated, “Saudi Arabia uses single-sex education. The relationship between the gender of the teacher and student achievement in the context of single-sex education warrants further research.”




Current study

To study the variables that may have a role in this disparity between girls and boys, we analyzed TIMSS 2019 data from Saudi Arabia to examine the relationship of five factors related to teachers to verify the most related factors to the discrepancy in fourth grade students’ achievements in mathematics and science. These variables were teaching attitudes, teaching style, teaching practices, years of experience, and major.

Because of the existence of this clear and frequent discrepancy, the importance of this study came with the intention of seeking some understanding of some of the variables that may play a role in this disparity between the performance of girls and boys in the fourth grade.

Despite the fact that the average student performance is low compared to developed countries, this is in comparison at the international level, and there is a need for improvement in the performance of students. We should remember two main points. First, there is also a gap in the performance of male students that must be addressed to reach the level of female students in Saudi Arabia as a first step to take it to the next step to the improvement of students as whole compared to other countries. Second, with knowing that the main challenge that the average performance of students in Saudi Arabia is at levels lower than the general average of performances on the math and science tests, there is a discrepancy according to the gender of students and teachers and not only the gender of students. It is one of the countries that needs to be taken into account, when comparing the performance of male and female students, that this comparison involves comparing the output of female teachers with male teachers.

The school system is totally separated by gender. However, it is managed by the same ministry, so there are no differences in terms of regulations and laws that rule school weather boys or girls. Therefore, this study focuses on the clear differences between the two schools, which is the teacher’s gender, and attempts to understand whether female or male teachers’ practices, teaching style or attitudes are associated with students’ achievement. This study main assumption that teachers’ dispositions relate with their gender might influence students’ achievement in math/science.

Therefore, the main research question is:


Do differences in male and female teachers’ teaching styles, attitudes and teaching practices explain differences in students’ achievement?
 



Sample and Instruments

The sample in this study was nearly split into two halves based on teachers’ and students’ gender. The distribution of students were boys (49.6%) and girls’ students (50.4%). This distribution was similar for teachers (n = 437) with 49.7% were male teachers and 50.3% were female teachers. Similar. Data were collected from 220 schools with an average of 49 students from each school. According to ETEC, the tests were administered in Saudi Arabia on 9–10 April 2019.

The instruments used in this study were part of the data collected for the TIMSS 2019. Five variables were the focus of this study as predictors. The data for these variables were collected according to the following details:


Attitudes toward teaching

This questionnaire was answered by teachers and included six items to measure participants’ attitudes and feelings about being a teacher, such as “I find my work full of meaning and purpose,” “I am enthusiastic about my job” and “I am proud of the work I do.” A four-point Likert-type scale was used to answer these items, ranging from “very often” = 1, “often” =2, “sometimes” = 3 to “never or almost never” = 4. The Cronbach’s alpha for this scale was 0.809.



Teaching style

This questionnaire was answered by teachers and included eight items to examine participants’ teaching style with items such as “Encourage classroom discussions among students,” “Relate the lesson to students’ daily lives,” and “Link new content to students’ prior knowledge.” A four-point Likert-type scale was used to answer these items, ranging from “every or almost every lesson” = 1, “about half the lessons” =2, “some lessons” = 3 to “never” = 4. The Cronbach’s alpha for this scale was 0.76.



Teaching practices

This questionnaire was answered by students and included six items to examine how often teachers applied good teaching practices from students’ perspectives with items such as “My teacher explains a topic again when we do not understand,” “My teacher has clear answers to my questions,” and “My teacher does a variety of things to help us learn.” A four-point Likert-type scale was used to answer these items, ranging from “agree a lot” = 1, “agree a little” =2, “disagree a little” = 3 to “disagree a lot” = 4. The Cronbach’s alpha for this scale was 0.752 for math and 0.776 for science. For the three instruments, the Crobach’s alpha ranged from 0.754 to 0.809, and these values are good indicators of internal consistency (Taber, 2018) among items within each scale.



Teaching years of experience

Years of experience ranged from a first year of working as a teacher to 36 years of experience.



Teacher age

Less than 10% of the teachers were under 30 years of age, and 40% were between 30 and 39 years of age.



Teachers major

Teachers were asked to specify whether they specialized in math (no = 0, yes = 1) and other items about science (no = 0, yes = 1).




Results

We examined the predictability of five variables on students’ scores on math and science (see Table 1). The five predictors were teachers’ practices (students’ perspective), teaching style (teacher perspective), teachers’ attitudes toward teaching, teaching years of experience, and teacher major (whether teachers were specialized on the subject, yes/no). The multiple regression showed that teachers’ practices (students’ perspective), teaching style (teacher perspective) and teachers’ attitudes toward teaching were the three highest predictors of students’ achievement in both math and science. The model that included these five predictors was significant for both math (F5, 8,313 = 99.764, p < 0.001, R2 = 0.057) and science (F5, 8,062 = 146.804, p < 0.001, R2 = 0.083). The best predictor in both models was teachers’ practices (students’ perspective), with partial R = 0.180, which means that this variable alone could explain approximately 3.2% of the unique variation in students’ math scores. Similar results were obtained to predict science scores, where teachers’ practices (students’ perspective) obtained partial R = 0.206, which could mean that this variable could explain approximately 4.2% of the unique variation in students’ scores.



TABLE 1 Multiple regression coefficients.
[image: Table1]


Gender differences

Next, we found that the three variables related to teachers’ style, practices, and attitudes were positively associated with students’ achievement in math and science. A comparison was conducted between female and male teachers on these three variables to see if that could explain some of the variation in the gap between boys and girls. Table 2 shows that there were statistically significant mean differences on the four variables with higher levels on these variables for female teachers.



TABLE 2 Means, Cronbach’s alpha, and test of differences by gender.
[image: Table2]

In addition, to make it easy to see some examples of the teachers practices items. For example, items such as “Teacher explains good” in Science were significantly associated with students’ achievement (R = 0.259) for both girls and boys. “Teachers explains again” as an item was significantly correlated (R = 0.199, and R = 0.20) with math and science, respectively, from the girls’ sample and from the boys’ sample (R = 0.20 and R = 0.22) with math and science, respectively (see Tables 3, 4). Regarding the importance of teachers’ attitudes toward teaching, the item “Being a teacher inspires me” is significantly correlated with achievement in math and science (R = 0.10 and 0.12, respectively) for the whole sample.



TABLE 3 Practices, style and attitudes correlations with math scores.
[image: Table3]



TABLE 4 Practices, style and attitudes correlations with science scores.
[image: Table4]

To conclude, teachers’ practices, style and attitudes were significant predictors of students’ achievement in math and science. Female teachers on these three variables outperformed male teachers. This might explain some of the variation in students’ scores on math and science, which led to girls scoring significantly higher than boys.




Discussion

This study is among the first to attempt to understand the effect of teacher gender on student achievement in mathematics and science, especially within the context of single-sex classes in Saudi Arabia. Most of the studies discussed the disparity in achievement according to the gender of the students without considering the teacher variables as possible predictors. The results of this study showed that the disparity in the performance of girls and boys might be a partial reflection of their teachers’ practices and attitudes, which were more positive among female teachers than among male teachers. This was evident from data reported by teachers themselves and data reported by students about their teachers’ practices.

The positive impact of having female teachers on students’ scores was not only found in Saudi Arabia. Hastedt et al. (2021) signaled the results of the TIMSS 2019 and confirmed that there are more education systems where there is a positive association between students’ achievement in science and mathematics and being taught by female teachers. The differences in the case of Saudi Arabia were that the impact of female teachers on girls was clear, but there was no clarity regarding whether female teacher would have a similar impact on boys due to the country’s same-sex education system. Internationally, the picture is still not clear, and some studies have found mixed results on the different gender relationships between teachers and students (see Cho, 2012; Spilt et al., 2012).

To understand the disparity between female and male teachers in these results, the findings could be examined from different perspectives. First, it is possible that inputs in female programs for teacher preparation are from the best groups of high school graduates because of the limited options in universities for female graduates in previous years, which have started to change. Therefore, the positive indicators from female teachers in this study sample could be explained by the limited options in universities for female students increasing the probability of having top students in education colleges. The case could be totally different for male graduates from high schools with a wide range of options of disciplines in universities in Saudi Arabia. It can be assumed that in the future, females who choose to be teachers will not be from the top groups as in previous years, due to their increasing job prospects in recent years. These points lead us to assert the importance of selecting top students to be teachers. This might lead to a question that needs to be asked: ‘Is the teaching profession among the top attractive jobs in the country nowadays?’. The short answer would be ‘no’. Therefore, the dilemma will continue regarding how to recruit top students into the teaching profession.

The results of this study show us that one of the important points that might help improve students’ achievement is to be taught by highly motivated teachers who are showing truly positive attitudes and using high-quality teaching practices. Future research would need to determine why these attributes are less common among male teachers. There is also a role for the Ministry of Education to play in this regard, as the MOE is the highest authority for both teacher preparation programs and teachers. Working on improving this issue would contribute to improving the level of students’ performance and increasing the average general scores of all students in Saudi Arabia. This step is also needed to achieve another goal, which is to seek to catch up with the high achieving countries in the international tests.

This study highlighted the importance of teachers’ attitudes and practices on students’ performance. This makes ignoring the attitudes of individuals during teacher selection difficult to understand, both at the level of preparation at the college level and by the main employer at the Ministry of Education (MOE).



Educational implications

Different implications can be drawn from these study results. Improving the status of the teaching profession is a key element in the development of any education system. It is important to attract top students to choose teaching as their profession. This can be seen in some of the top countries in education systems based on students’ performance, such Finland, where only approximately 10% of applicants are accepted to be teachers in primary schools (Sahlberg, 2010). In this context, the MOE discusses that as on the main issued to improve the education system in the country. The Ministry of Education has started to work on defining new standards for the input of colleges of education, and admission to faculties of education will be subject to criteria, characteristics and skills that applicants must have to raise the level of admission to teacher preparation programs. However, the reality on the ground has not yet changed, except for stopping bachelor’s degree programs for teacher preparation at universities in the country. Improving the status of teaching could be followed by a stricter approach for selection. Having high abilities and motivation are important factors in the teacher selection. This would raise the likelihood of having more teachers who are willing to make more effort to help their students and improve their competencies.

Another implication could be the expansion of female teachers in the foundation years for all students. It is an approach in which the MOE started to experiment with a limited number of schools. In the past few years, Saudi Arabia’s Ministry of Education began to provide the opportunity for families in a small percentage of schools and private schools to have female teachers teach boys and girls until the third grade. This change may help in the near future to understand the extent of this impact on student performance.



Limitation and future avenues

Finally, for future research, it would be informative to examine similar data from other countries in which boys evaluate female teachers and girls evaluate male teachers. Some might argue that girls might have different responding styles that inflate their teacher ratings. However, the clear correlation between these responses and students’ achievements weakens this argument. Overall, this study considered a set of variables, but there are other factors that could be important such as teacher enthusiasm (e.g., Keller et al., 2016) and adoption of motivating styles (e.g., Aelterman et al., 2019; Moè and Katz, 2022). Beside the variable that were examined in this study, future research could consider teacher enthusiasm and adoption of a motivating style as they might impact student learning (e.g., De Beni and Moè, 2003; Moè et al., 2021) and motivation (Kunter et al., 2011). In addition, the results of this study should be read in light of the students’ age stage, as the sample of this study was students in 4th grade, which might not apply to older students in middle and high schools.



Conclusion

This study is the first to examine teachers’ characteristics on students’ achievement using TIMSS data. On the one hand, this study highlighted the impact of teachers’ practices and attitudes on students’ achievement. On the other hand, the study highlights the importance of taking gender differences into account not only at the student level but also at the teacher level. Female teachers evidently outperformed male teachers in practices and attitudes. Therefore, attitudes toward teaching should be an important factor when recruiting teachers’ procedures.

These results show us that there is an opportunity for improvement to first fill the gap between boys and girls with the improvement of boys’ scores to the girls’ level. This is an important step forward to improve students’ scores in Saudi Arabia in comparison to students from high-achieving countries.

Last, this is an exploratory study to discuss some noticeable statistical results through international tests. It is important that this study be followed by several studies that attempt to understand the discrepancy between the performance of boys and girls students by studying the variables that might be related students achievements, such as teachers, schools and the way schools are chosen for male and female students in these tests. After accumulating a set of results from different studies within the context of Saudi Arabia or a similar context, it may be appropriate to draw clear recommendations about what should be done by decision-makers in the Ministry of Education.
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