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Introduction

Mathematics problem solving is a complex cognitive task that requires solvers to activate their mathematical knowledge, cognitive and metacognitive abilities, as well as their positive math related beliefs. The present study addresses the relationship that reasoning abilities and math beliefs system have with problem-solving efficacy and academic achievement in Mathematics, focusing not only on problem solving accuracy but also on cognitive reflection and math beliefs measures. Secondly, we tested the predictive capacity of these variables on Mathematics achievement in secondary school students.

Different theoretical approaches have been proposed to explain mathematical reasoning. Among them, this study is based on the dual-processes theories of thinking and reasoning (e.g., [START_REF] Evans | Dual-process theories of higher cognition: advancing the debate[END_REF]. These theories assume two types of thinking processes: (a) Type 1 thinking is fast, guided by data, intuitive and believe based; and (b) Type 2 thinking is relatively slow and reflective, guided by will and conscience.

The balance between intuitions and conscious reflection on the mathematical reasoning is key. The Type 2 thinking is particularly relevant in problem solving when problems combine complexity with novelty and require explicit conscious, effortful reasoning to solve, whereas people have to detach or disregard what they already believe. In this line, Cognitive Reflection Test (CRT; [START_REF] Frederick | Cognitive reflection and decision making[END_REF] constitutes a mathematical instrument that evidences the propensity to be reflective, to think analytically despite having what initially appears to be a suitable response.

Dual process theories have associated Type I processes with various kinds of cognitive bias. For the purposes of this research, the effects of beliefs based biases on reasoning are particularly relevant in the field of mathematical learning and problem solving (see, e.g., [START_REF] Gómez-Chacón | The dual processes hypothesis in mathematics performance: Beliefs, cognitive reflection, working memory and reasoning[END_REF][START_REF] Stavy | How students (mis-)understand science and mathematics: Intuitive rules[END_REF]. Particularly, we consider the role of students' math related beliefs (e.g., beliefs about learning and solving math problems, maths self-efficacy) in problem solving performance that requires analytic reasoning processes.

Research study

Hypoteses

We argue that cognitive reflection and maths related beliefs are involved in mathematical problem solving students commonly face at school and, at the same time, underlie academic achievement in Mathematics. Accordingly, we hypothesized that 1) measures of cognitive reflection and beliefs should correlate with measures of problem solving accuracy, and that all these measures should correlate positively with Mathematics academic achievement; and 2) we expected that those three variables should show evidence as predictive measures of mathematics achievement.

Method

The study involved 121 students attending the 2nd grade of secondary school (age 13-14), each of whom performed three testing instruments, corresponding to the three aspects of this study: ( 1 The CRT assess cognitive reflection processes in the context of problem-solving tasks. We measured percentages of correct and superficial/intuitive answers in CRT. The MPST evaluates participant´s ability to solve math problems that require analytic thinking. It was also measured a students´ estimation of self-perceived task difficulty. Concerning the CreeMat, several measures were considered: students' beliefs about mathematics, beliefs about learning and solving math problems, and students' beliefs about oneself. Academic achievement was assessed by student´s grades in Mathematics.

Results and Conclusions

Results in both cognitive reflection and mathematical problem solving tests showed a greater number of superficial responses than correct solutions (CRT: t(120) =6.88,p<.001;and MPST t(120)=6.95,p<.001). Considering the metacognitive component of CRT, participants underestimated the difficulty of the problems (r= -.18, p<.05). As expected, we found a pattern of correlations between the cognitive reflection, math beliefs and math problem solving measures are significant, corroborating previous findings [START_REF] Gómez-Chacón | The dual processes hypothesis in mathematics performance: Beliefs, cognitive reflection, working memory and reasoning[END_REF]. Regression analyses showed the specific roles played by CRT and self-efficacy on the mathematical achievement (r=.21, p<0.01).

Findings indicate Type I thinking processes are more commonly used than Type 2 thinking by students [START_REF] Evans | Dual-process theories of higher cognition: advancing the debate[END_REF]. The results confirmed the association of students´ reasoning processes, as measured by CRT, with problem-solving processes efficiency and, ultimately, with mathematical achievement at secondary school. They also indicate that the metacognitive processes are not efficient enough at this stage of development.

  ) Cognitive reflection Test (CRT); (2) Mathematics-Related Beliefs Questionnaire (CreeMat; adapted and validated by Gómez-Chacón et al., 2014); (3) Math problem-solving task (MPST).