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The aim of this study was to explore what factors and kinds of opportunities are likely to relate to students' achievement on non-routine problem-solving tasks and to discuss the inequalities that a non-routine problem based high stakes exam can bring for low SES students. Fifty-nine middle school students from 3 different schools participated in the study. The students were asked to fill out a demographic information sheet and then given two scales to learn about how confident they felt in mathematics and their attitudes towards mathematics. They were also given an achievement test that is composed of non-routine mathematical problems. The results revealed that low SES students' performance on non-routine mathematics problems is very (extremely) poor. This performance was likely to be influenced by the amount of support received for learning mathematics and parents' education level.

Introduction

The role of school mathematics as a gatekeeper for gaining access to selective colleges and university education is well presented in the education literature [START_REF] Douglas | School mathematics as gatekeeper[END_REF][START_REF] Stinson | Mathematics as " Gate-Keeper " (?): Three theoretical perspectives that aim toward empowering all children with a key to the gate[END_REF] and is almost crystal clear for (commonly shared knowledge) the public. Türkiye is no exception; students' mathematical knowledge and skills are part of the main selection criteria for specialised high school entry and university entrance. Students try to solve as many math problems as they can, families invest in extra mathematics support for their children as much as they can, and teachers highlight the importance of mathematics as frequently as they can through the preparation for nationwide selection exams. However, the gatekeeper role mathematics plays here is not an innocent or an objective role. On the contrary, students' ability to do mathematics is a social, cultural, and political battleground [START_REF] Gutiérrez | The sociopolitical turn in mathematics education[END_REF][START_REF] Valero | Researching the socio-political dimensions of mathematics education: Issues of power in theory and methodology[END_REF]. Cultural, social, and economic diversity amongst people leads to variety in the learning opportunities provided to students and therefore makes the gatekeeper role of mathematics a political matter.

For the last 20 years, PISA and similar international tests (such as TIMSS) have had an important effect on how and which skills will be measured in national exams for specialised high school entry and university entrance in Türkiye, as around the world [START_REF] Arzarello | The impact of PISA studies on the Italian national assessment system[END_REF][START_REF] Yang | The effects of PISA in Taiwan: Contemporary assessment reform[END_REF]. Mathematical literacy has emerged as one of the focal points of these international assessments. OECD (2003) define mathematical literacy as "an individual's capacity to identify and understand the role that mathematics plays in the world, to make well-founded judgements and to use and engage with mathematics in ways that meet the needs of that individual's life as a constructive, concerned and reflective citizen." (OECD, 2003, p.24). The PISA results were highly debated in the national context in Türkiye [START_REF] Altun | Mathematics teachers' comments on PISA math questions and our country's students' low achievement levels[END_REF][START_REF] Özer Özkan | Socioeconomic factors of students' relation to mathematic achievement: Comparison of PISA and ÖBBS[END_REF][START_REF] Şirin | PISA 2012 Değerlendirmesi: Türkiye İçin Veriye Dayalı Eğitim Reformu Önerileri [PISA 2012 Assessment: Data-Based Education Reform Recommendations for Türkiye[END_REF] and this fine-sounding definition of mathematical literacy shapes the discussion on what is important in mathematics education and what a national exam should assess in mathematics.

In Türkiye, both middle school and high school students are assessed via national standardised exams such that 8 th grade students take an exam (High School Entrance Exam [HSEE]) to attend some kind of specialised high school and 12 th grade students take an exam (University Entrance Exam) to pursue tertiary education. As indicated above, there is an ongoing change in the type of questions used in these high-stake exams. For example, the mathematics questions used in the HSEE are called 'new generation questions' or 'skill-based math questions" and are increasingly becoming similar to the mathematics literacy questions in PISA tests. Specifically, the name and the mathematical content of the HSEE was changed 5 years ago (in 2018) and the mathematical part of the exam became mainly based on these 'new generation' questions. While the previous exams aimed to measure how much and at what level the students have acquired curriculum content, the new questions measure students' skills such as problem-solving, analytical and logical thinking, adaptive reasoning, modelling, and data analysis in different contexts [START_REF] Kertil | Skill-based mathematics questions: What do middle school mathematics teachers think and how do they implement[END_REF][START_REF] Kırnap Dönmez | Analysis of mathematics questions in the exams for transition to secondary education (2016, 2017 and 2018 years) in terms of mathematical proficiency[END_REF]. However, it is argued that this change in the exam questions also brings some uncertainties for students and teachers [START_REF] Erden | Türkçe, matematik ve fen bilimleri dersi beceri temelli sorularina ilişkin öğretmen görüşleri [Teachers' views related to skill-based questions in Turkish, mathematics and science lessons[END_REF][START_REF] Kablan | Mathematics teachers' and students' opinions on mathematics problems of the high schools entrance exam[END_REF]. Especially, the inconsistency between the structure of these new generation questions and the curriculum objectives which has been highlighted by mathematics teachers [START_REF] Erden | Türkçe, matematik ve fen bilimleri dersi beceri temelli sorularina ilişkin öğretmen görüşleri [Teachers' views related to skill-based questions in Turkish, mathematics and science lessons[END_REF][START_REF] Kertil | Skill-based mathematics questions: What do middle school mathematics teachers think and how do they implement[END_REF], to the extent that the validity of the HSEE has been questioned. This inconsistency can be also detected via the decrease in the overall achievement of 8 th grade students in these exams. While the average number of correct answers from previous 5 years ranges have been between 4.2 and 5.1 over 20 questions, the average mathematics scores were 43.1, 42.05, and 55.35 over 100 from 2015 to 2017, respectively. The distributions of the mathematics scores in 2016 and 2022 are presented in Figure 1. Average mathematics scores and their distributions indicate that the mathematics scores of students have decreased drastically after the implementation of the new type of mathematics problems mentioned above. When we consider that these tests are the key to high-quality high school education in Türkiye and the number of high-quality high schools is very limited, researching the possible reasons for this relatively poor performance with the new type of problems can help us to understand contemporary barriers for equity in education.

There are studies that investigate the variables related to students' mathematics literacy through PISA results [START_REF] Arikan | A Regression model with a new tool: IDB Analyzer for identifying factors predicting mathematics performance using PISA 2012 indices[END_REF][START_REF] Okatan | Investigation of interrelated variables with students success in mathematics according to programme for international student assessment (PISA)[END_REF][START_REF] Özer | Examining the factors affecting students' science and mathematics achievement with structural equation modeling[END_REF]. For example, [START_REF] Okatan | Investigation of interrelated variables with students success in mathematics according to programme for international student assessment (PISA)[END_REF] found that students' affective and socio-economic characteristics significantly predict mathematics literacy. According to them, students' ESCS (economic, social, and cultural status) index and mathematics self-efficacy were more effective than other variables in predicting mathematics achievement.

Although there are studies searching related variables to mathematics literacy through PISA data, studies focusing on the aforementioned 'new generation' mathematics questions are very rare. Therefore, we want to conduct a study to explore what factors and opportunities should be taken into account when analysing students' performance on new generation (non-routine) mathematics problems.

Methods

Research questions

This study was conducted in the first semester of 2022-2023 academic year to explore what factors and kinds of opportunities are likely to relate to students' performance on non-routine mathematics problems. Specifically, we attempted to answer following research questions:

 How do 8 th grade students perform in non-routine mathematics problems?  What is the relationship between students' performance on non-routine mathematics problems, self confidence in mathematics and attitudes towards mathematics?  Is there a significant effect of school type, the number of different out-of-school support types students receive for mathematics, and parental education level on non-routine mathematical problem-solving scores respectively?

Participants

The sample for the study is 59 eighth grade students who are due to take the High School Entrance Exam at the end of the related school year. We collected data from 59 students (30 female, 29 male) from 3 different elementary schools (serve from grade 5 to 8) in Istanbul. It was purposeful sampling so as to collect data from and compare three different types of elementary schools in Türkiye. Middle schools in Türkiye can be categorized mainly into three types; (i) public schools that have students mainly from low SES families and have very limited infrastructure and facilities, (ii) public schools that have students mainly from middle SES families and have certain facilities and (iii) private schools that have students from middle and high SES families and have a variety of facilities. In this study, two of the schools were public schools, one was located in a middle SES neighbourhood and one was in a low SES neighbourhood. The third school was a private school.

Data collection and analysis

We collected demographic information from students and implemented self-confidence, attitude, and problem-solving tests about mathematics. In the demographic information part, we asked for students' gender, 7 th grade math score, recent math exam result, parents' education level, average monthly income, and the type of educational support received for mathematics, if any. One of the scales consisted of 12 items and asked whether they feel confident about using mathematics in their daily lives. The other scale consisted of 27 items asking about their attitude towards mathematics. Both scales consisted of 5-Likert type items and were used previously by the researcher in prior studies. In the current study the reliability of both scales was calculated again and found to be .74 for the confidence scale and .88 for the attitude scale. The problem-solving test consisted of 8 items and was graded out of 40 points. It was prepared by the researchers in line with middle school math objectives that 8 grade students had already covered. The split-half reliability of the test was calculated as .85.

Results

We initially analysed the mean scores for the scales and problem-solving test. As seen in Table 1, the students were confident about using mathematics in their daily lives (mean= 43 out of 60). Similarly, we can infer that they had positive views about mathematics since the mean score was 97 out of 135 points. However, they were less successful at the problem-solving test such that 16 students did not get any points from the test. Next, we looked for the correlations among these variables. Although there was a significant correlation between confidence in mathematics and attitudes towards mathematics (r=.527, p=.000), there was no significant correlation between either confidence in mathematics and problem-solving (r=.24, p=.067) or attitudes and problem-solving (r=.228, p=.082).

Analysis of variance tests were used to understand whether there was a significant effect of school type, the number of different out-of-school support types students received for mathematics, father's education level and mother's education level on non-routine mathematical problem-solving scores. The summary of these ANOVAs is provided in Table 2.

When the effects of parents' educational level on problem solving is examined, it is clear that as the educational level of parents increased students' scores in the problem solving test also increased. However, while the effect of father's education is statistically significant (F3,55,.05=8.36, p=.000), the results are not statistically significant for the effect of mother's education (F3,55,.05=2.11, p=.109).

Post-hoc comparisons using the Dunnett C test indicated that the mean score of students whose fathers are graduated from university (M = 15.625, SD = 9.60) was significantly higher than students whose fathers graduated from primary school (M = 1.88, SD = 4.59) and elementary school (M = 4.41, SD = 5.91). Moreover, we analysed whether students' achievement varied with respect to their school and the amount of educational support they were taking for mathematics. We found that students in one of the public schools performed better than the students in other schools (F2,56,.05=26.60, p=.000). Indeed, that public school was known as a high-track school that is financially supported by both parents and the local municipality and therefore, provides an environment with richer possibilities for students.

Since 8 th grade students were due to take the HSEE at the end of the academic year, we asked them whether they received any out-of-school support for mathematics and if they got any what kind of support they were receiving. We offered them some suggestions such as getting help from family members or significant others, working with a math tutor, attending prep/remedial courses provided by school, attending prep/remedial courses provided by local municipality or attending a private tutoring institution. Among 59 students, 8 of them noted that they did not get any support for mathematics, 25 of them received just one kind of support and 26 of them received two or more kinds of support. The majority of the students, namely 35 of them, received support in the form of attending a private institution which basically prepares students for HSEE. The analysis of the relationship between the number of support types and students' achievement revealed that students' achievement test results varied in terms of the support they were receiving (F2,56,.05=6.64, p=.003). The achievement of students who received two or more kinds of support was significantly higher than the students who received no support. Among the different combinations of "two kinds" of support, help from a family member and attending a private tutoring institution had the highest frequency (n=12). Moreover, 26 students indicated that they received support from family members and 35 of them wrote that they went to private tutoring institutions. Although the number of support type for mathematics was likely to influence students' achievement in mathematics, it did not create a significant difference in students' thoughts about mathematics (F2,56,.05=2,97, p=.059 for attitude, F2,56,.05=0,08, p=.992 for confidence).

To clarify the effects of school type, out-of-school support, and father's education level, we also investigated the relationship between them using Chi-square tests for independence. Crosstabs and Chi-Square test results are presented in Table 3 andTable 4, respectively. Chi-square tests for independence indicated an association between father's education level and school type (χ2(6, n=59) = 28.176, p=.000) and father's education level and the number of out-ofschool support types received (χ2(6, n=59) = 32.583, p=.000). Frequencies specified that while fathers who graduated from primary and elementary schools have children who attend low SES elementary schools and receive none or limited number of out-of-school support, the fathers who graduated from high schools and university have children who attend mostly middle SES public schools or private schools and receive at least one out-of-school support.

Discussion

In this study, we tried to explore what kinds of opportunities for learning mathematics should be taken into consideration while evaluating students' non-routine problem-solving skills. Although our sample size was limited, we think that some of our findings give us the chance to discuss and shed light on the inequalities that a non-routine problem-based high stakes exam can bring for low SES students.

The initial and striking finding of our study was the extremely poor performance of students who receive no out-of-school support for mathematics on non-routine problem-solving tests. They almost had no support with these problems (M = .625, SD = .91). Although it can be an indication that such families do not support children with poor mathematical performance, it can also be an indication that without any out-of-school support, it is almost impossible to be successful in non-routine problem-based mathematics exams. It could be concluded that the mathematical skills that are aimed to be developed in schools are not sufficient to be successful in such exams. This conclusion is also supported by research focusing on teachers' views of these new generation problems in HSEE. Erden (2020), for example, indicated that high school teachers tend to think that new generation questions in the HSEE are not compatible with the objectives of the mathematics curriculum, and that mathematics classes along with course books fail to provide effective guidance in relation to these questions. It shows, then, that the education system is measuring and classifying students over a skill that cannot be developed adequately in mathematics classrooms. It can be claimed that this is an indication of a 'new generation' barrier to equity in education. In the past, students sometimes encountered obstacles in reaching the school and sometimes in learning the content offered by schools in Türkiye. However, recently, although students can access school and can access the mathematical content served in the school, our education system has begun to measure and classify students on the basis of skills that schools do not or cannot offer, and so restrict or select those who reach advanced education.

In the case of our sample, students' poor performance was highly affected by the school they attend, the number of out-of-school support types they receive for mathematics, and their father's education level. It was also found that students' schools and the support they received were highly correlated with their father's education level. It can be concluded that, if a student's father is poorly educated and also has to send him/her to a low SES public school, then he also, most probably, cannot afford to provide out-of-school support for his child. This combination, unfortunately, is a strong indicator of students' poor performance in non-routine mathematics problems.

Unfortunately, the number of participants in this study was limited, conducting a similar study with a larger sample will help us to understand the variables that affect students' performances in nonroutine mathematics problems better. In addition, we did not have the chance to compare students' performances in non-routine problems and routine problems in this study. Further studies that compare students' performances in non-routine problems and routine problems by considering students' characteristics will clarify whether those non-routine problems are a new generation barriers or continuation of previous barriers.
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 1 Figure 1. The distribution of the mathematics scores in HSEE in 2016 and 2022. (Retrieved from Ministry of National Education [MoNE] Reports for HSEE)

Table 1 : Descriptive analysis of scales and problem-solving test

 1 

		N	Min	Max	Mean	Std dev
	Confidence	59	29	57	43.017	6.851
	Attitude	59	66	124	97.186	15.498
	Problem Solving	59	0	33	10.017	9.511

Table 2 : Summary of analysis of variance tests

 2 

		Category	N	M	St. Dev	F	p
		None	8	.625	.91		
	Out-of-school support	Only 1	25	9.52	9.59	6.64	.003
		2 or more	26	13.38	8.99		
		Low SES	23	2.86	5.84		
	School type	Middle SES	27	17.00	7.02	26.60	.000
		Private	9	7.33	9.04		
		Primary	9	1.88	4.59		
	Father's education level	Elementary High School	12 18	4.41 11.58	5.91 8.73	8.36	.000
		University	20	15.625	9.60		
		Primary	13	6.53	8.70		
	Mother's education level	Elementary High School	8 19	7.125 9.55	7.85 8.95	2.11	.109
		University	19	14.07	10.33		

Table 3 . Frequencies for father's education level vs school type and out-of-school support

 3 

				Father's Education Level	
			Primary	Elementary	High School	University
		Low SES	8	9	5	1
	School Type	Middle SES	1	2	11	13
		Private	0	1	2	6
		None	3	4	1	0
	Out-of-school support	Only 1	6	3	13	3
		2 or more	0	5	4	17

Table 4 . Chi-Square test results for father's education level vs school type and out-of-school support
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	Pearson Chi-Square	df	Asymptotic Significance (2-sided)