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 ABSTRACT  

The purpose of this research was to investigate the mathematical development of middle school 

pupils in Taiwan. Structural equation mode ling was used to look at how students' math 

confidence and performance changed over time. In the first wave, “1,256 Taiwanese seventh 

graders took part, and in the second, the number dropped to 1,211. According to the results, we 

found. The reciprocal effects model was supported, and the effects of achievement tended to 

become stronger and more systematic, and first, all longitudinal effects were significant: (a) 

prior mathematics achievement significantly predicted subsequent math self-concept (skill 

development model), and (b) prior math self-concept significantly predicted subsequent 

mathematics achievement (self-enhancement model”). Second, there was clear evidence of a 

gender gap in both math confidence and performance. When comparing males and girls, guys 

had a considerably better perception of their own arithmetic skills, whereas girls performed 

better in math. These results were examined in light of their significance for encouraging pupils 

to pursue mathematics. 

 

Keywords: gender variation, math self-concept, mathematics achievement, reciprocal 

relations 

 

 Introduction  

Math seems to be more of a draw for males than females. Boys are more likely than girls to 

express a lifelong passion for mathematics, suggesting that males see the subject as more 

engaging and important. Given the theoretical assumptions, it is not surprising that female 

students are less likely to pursue careers in mathematics. Girls do just as well as boys in 

mathematics in the classroom, demonstrating that there are less disparities in interest between 

the sexes at any particular time. In other words, it seems that males, as opposed to girls, develop 

more favorable feelings and attitudes about mathematics. The ramifications of this, however, 

appear to be more far-reaching and less immediately beneficial to learning. 
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To investigate mathematics interest in both its trait and state forms, the current research looked 

at the relationship between interest and gender as it manifested itself throughout a mathematical 

learning activity. While previous studies on gender disparities in mathematics interest have 

focused on studying individuals' interest (which is a trait-like construct of interest), our study 

takes into account both individuals' and situations' actual interest in the subject matter. 

Understanding the extent to which gender influences daily life and learning in the realm of 

mathematics is a topic that might benefit greatly from fresh insight. Furthermore, this kind of 

study may disclose how gender disparities evolve and offer us with appropriate strategies to 

account for gender variations in interest, since the instantaneous experience of interest is vital 

for the development of individual interest. Language, science, and math skills are increasingly 

valued as prerequisites for success in today's competitive job market. In Portugal, the Ministry 

of Education has issued new rules for mathematics and Portuguese language curriculum, tasks, 

assessment, and workload that reflect this worry. Student performance in mathematics and 

languages in Portugal has lagged below that of other OECD nations, according to worldwide 

comparisons of student achievement. Even though Portuguese students' mathematical ability 

improved from 2003 to 2009, the findings indicated that in 2009, on a scale of six levels, 

Portugal still had about 25 percent of its pupils at or below basic competency. 

That's not a 3rd-level player, at least. These findings encourage the creation of more studies 

that aim to describe and comprehend the many factors that may affect students' academic 

success. By doing so, schools, families, and communities will be better equipped to take the 

necessary steps toward reducing the arithmetic failure rate. Singh, Granville, and Dika reveal 

the intricacy of factors that might impact math performance by demonstrating that high 

accomplishment in mathematics is a result of numerous linked variables pertaining to 

individuals, families, and schools. “When trying to understand and explain variability in 

student performance in mathematics, many studies consider students' attitudes to be a crucial 

determinant of this variability. 

Individuals' expectations for success and the relative subjective task values they attach to 

different courses or jobs are the most direct influences on achievement-related actions, such as 

course selection in high school and career desire, according to the expectancy-value model. In 

order to maximize their own sense of personal success, people would prioritize those tasks they 

see as being within their own personal competence. Existing research suggests that pupils who 

respect mathematics and want to jobs in the field have more confidence in their mathematical 
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talents than those who do not. Exploring the formation of such motivating beliefs can help us 

better understand young people's course and career preferences, since they are impacted by the 

relative degrees of expectations for success and subjective task values across the collection of 

possibilities being examined. Furthermore, it was the socialization processes associated with 

distinct social settings affect disparities in motivational beliefs across groups and individuals 

engaged in different forms of achievement-related activity”. Teachers, for instance, provide an 

environment conducive to learning by providing pupils with a wide range of chances to work 

on academic skills and content. Learners get insight into their own strengths, areas of interest, 

and potential via these classroom exercises. This data accumulates over time to inform students' 

views and subjective task values about the range of activities to which they are exposed. 

Consequently, students' participation in a variety of classroom activities and their expectations 

for the future are shaped by the ideas they have about what will motivate them to succeed 

academically and professionally. However, little longitudinal research has focused on the 

classroom and motivational precursors to those math achievement-related behaviors that can 

compel students to hone their math skills, despite widespread agreement that high school 

students' course selection and occupational aspirations have long-term implications on their 

college and post-college choices. Examining whether or whether a predisposition toward 

mathematics is the product of formative classroom experiences is just one of many significant 

reasons to investigate the social and psychological contexts in which students make their 

decisions to participate in mathematics. We may better target particular parts of math-related 

motivation in classroom interventions if we can identify the proximal predictors of students' 

math-related interests and choices and determine the point at which they begin to predict 

consequential decisions. 

Review of literature  

(Mata, Monteiro, and Peixoto 2012) studied “Attitudes towards Mathematics: Effects of 

Individual, Motivational, and Social Support Factors” the results of our investigation, and This 

paper seeks to explain students' attitudes toward mathematics and characterize the defining 

characteristics of these attitudes in the context of the classroom by analyzing the interplay 

between a number of distinct but interconnected variables, such as students' backgrounds, 

levels of intrinsic motivation, and the availability of social support. A total of 1719 Portuguese 

students from grades 5-12 took part in the study. The research makes use of a modified version 

of the "Intrinsic Motivation Inventory" to determine the primary factors that influence intrinsic 
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motivation. There is a portion of the survey titled "In my Math Class" that asks students how 

they feel their teachers and classmates assist them. Students' favorable attitudes about math 

were shown, and the primary influences of grade and math proficiency on these views were 

also underlined. Although females' views gradually deteriorated as they advanced through 

school, no gender difference was seen.  

(Mitchell and Gilson 1997) studied “Interest and Anxiety in Mathematics” the results of our 

investigation, and This research looked at the effectiveness of motivation in 36 different 

arithmetic classroom settings. Five hundred and ninety-eight students were drawn from a 

variety of classroom settings spanning fifth grade through graduate level. Focusing on 

mathematics, the research took readings on students' preexisting interest in the subject, as well 

as their post- and pre-test scores, to gauge their level of anxiety while dealing with the subject 

(with pre and post measures).  

(Høgheim and Reber 2019) studied “Interesting, but Less Interested: Gender Differences and 

Similarities in Mathematics Interest the results of our investigation, and This research set out 

to discover whether or not there were significant gender disparities in the level of interest each 

sexe had in the mathematical sciences.  

(Silvia 2008) studied “Interest And Learning: Proceedings Of The See on Conference On 

Interest And Gender L. found that and These Proceedings consist of papers presented at the 

Second International Conference on Interest held at See on Lake, Germany, in June of 1996. 

The conference was organized to facilitate discussions about: (1) the development, 

differentiation, and change of interest(s) formal learning, including both school and vocational 

training. with age, ip gender-specific differences in in teres tfs and their impact Researchers 

were invited to participate in the conference based on the on development, and p the role of 

interest as a condition and result of match between their research questions and the goals of the 

conference. As a result, the conference focused on the way in which interest has been 

conceptualized _and measured, as well as on its relation to gender and its impact on 

development and learning”. 

Conclusion 

Many new insights on the relationship between arithmetic confidence and performance were 

uncovered in this investigation. For starters, this study stands out since it is one of the few that 

use a longitudinal methodology and an East Asian sample (students from Taiwan) to investigate 

the reciprocal effects concept. Second, there was evidence from the longitudinal analyses that 
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the reciprocal effects hypothesis holds water; the impacts of accomplishment tended to be 

greater and more systematic with time. Finally, latent mean analysis revealed gender 

inequalities in math self-concept and success, indicating the need for further attention to this 

issue as societal norms shift in Taiwan. It is clear that the results of the reciprocal effects model 

will have far-reaching repercussions in the study and practice of mathematics education. As a 

result of these results, it is important for parents, educators, and school administrators to keep 

an eye on their children's math grades and progress, all while keeping the importance of kids' 

self-concept in mind.  
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