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The purpose of this pilot study was to investigate the effect of level-marking mathematical tasks on students' time spent on such tasks and correct solutions. The study was conducted among students in lower secondary schools in Norway. The effect was measured by comparing the control group with the experimental group. An independent samples t-test suggested that even if the students were given the same mathematical task, the time spent on the task depended on the level-marking. The results suggest that the level-marking of tasks has a significant effect on students' time spent on solving the task. In addition, the preliminary results show a negative effect of level-marking on the correct solutions of the given task.

Introduction

In Norway, it is common to use mathematics textbooks in which tasks are grouped according to their difficulty. Several textbooks use different symbols (e.g., geometric figures or colours) to identify the level-marking of the tasks and indicate whether the task is easy, medium, or hard. This is called ability grouping and is used to adjust teaching to the students' ability. In this way of grouping abilities, a student with low skills in mathematics can choose to work with easy tasks by focusing on the tasks marked with a specific colour. The purpose of differentiation is to achieve an optimal learning effect and to improve self-efficacy (Dale & Waerness, 2003, pp. 90). The results from TIMMS (Trends in International Mathematics and Science Study) show that Norwegian students in 8 th grade score lower in algebra compared to statistics, geometry, and numbers (Bergem, Kaarstein & Nilsen, 2016). Most textbooks in Norway use level-marking on the tasks; for example, in the textbook Faktor 61% of the tasks in algebra are grouped according to difficulty level, in Maximum 76% are grouped accordingly, and Grunntall has the highest proportion of level-marking, where 98% of the tasks have level markings and almost 1/3 of the marked tasks have the level-marking 'hard'. Therefore, it is important to study how this can affect mathematics education. As in Norway, Sweden also uses textbooks with ability grouping in mathematics, and [START_REF] Brändström | Differentiated tasks in mathematics textbooks. An analysis of the levels of difficulty[END_REF] concluded that tasks have a low difficulty level for all students regardless of their mathematical abilities. Earlier studies have shown extensive usage of textbooks in mathematics [START_REF] Dolonen | Bruk av laeremidler og ressurser for laering på tvers av arbeidsformer[END_REF], but although there is a lot of research on textbooks in mathematics [START_REF] Brändström | Differentiated tasks in mathematics textbooks. An analysis of the levels of difficulty[END_REF][START_REF] Howson | Mathematics textbooks: A comparative study of grade 8 texts[END_REF][START_REF] Jablonka | Using texts and tasks: Swedish studies on mathematics textbooks[END_REF][START_REF] Stein | How curriculum influences student learning[END_REF][START_REF] Tesfamicael | A Comparative study of Norwegian and Ethiopian textbooks: The case of relations and functions using Anthropological Theory of Didactics (ATD)[END_REF] there is still a lack of research on how the textbooks affect student's achievement in mathematics [START_REF] Fan | Textbook research in mathematics education: development status and directions[END_REF]. The aim of this paper is therefore to study how level-marking of tasks in textbooks can affect students' time spent on given mathematics tasks. The idea behind this study was drawn from previous research that claims the amount of time spent on homework positively affects achievement [START_REF] Keith | Time spent on homework and high school grades: A large-sample path analysis[END_REF][START_REF] Cheema | Time spent on homework, mathematics anxiety and mathematics achievement: Evidence from a US sample[END_REF].

Theoretical framework and research question

In Norway, the Education Act § 1-3 states: "Education must be adapted to the abilities and aptitudes of the individual pupil, apprentice, candidate for a certificate of practice and training candidate" [START_REF] Opplaeringsloven | Lov om grunnskolen og den vidaregåande opplaeringa[END_REF]. Adapted training is characterized by variation in working methods, use of teaching materials, varied teaching aids, the learning environment, curricula, assessments, and variations in the intensity and organization of the training (Utdanningsdirektoratet, 2020). The focus is on pedagogical differentiation, which is implemented by differentiating the teaching in an overall class [START_REF] Imsen | Laererens verden: innføring i generell didaktikk[END_REF]. The teacher can adapt the teaching by varying the degree of difficulty, called level differentiation as defined in [START_REF] Imsen | Laererens verden: innføring i generell didaktikk[END_REF]. This form of differentiation is widely used in mathematics teaching, where the teaching is adapted so that the students work on tasks that are adapted to their skills. To differentiate the teaching in an overall class, it is therefore suitable to use textbooks that contain mathematics tasks with different levels of difficulty so that all students can be in the same classroom even if their abilities are different. Diverse studies claim that mathematics textbooks are the major resource for planning and executing the teaching and thus have a strong position in mathematics teaching [START_REF] Stein | How curriculum influences student learning[END_REF][START_REF] Jablonka | Using texts and tasks: Swedish studies on mathematics textbooks[END_REF][START_REF] Howson | Mathematics textbooks: A comparative study of grade 8 texts[END_REF]. [START_REF] Robitaille | International studies of achievement in mathematics[END_REF] argued that a textbook is ''perhaps more characteristic of the teaching of mathematics than of any other subject'' (p. 706). [START_REF] Howson | Mathematics textbooks: A comparative study of grade 8 texts[END_REF] also argued for the importance of the textbook and claimed that a textbook is one step nearer to the classroom reality than a national curriculum.

As discussed before several studies have investigated the importance of spending time on tasks [START_REF] Cheema | Time spent on homework, mathematics anxiety and mathematics achievement: Evidence from a US sample[END_REF][START_REF] Keith | Time spent on homework and high school grades: A large-sample path analysis[END_REF], but the hypothesis that more time spent on a given task by the student should result in better learning outcomes has not been confirmed. Karrie et al. (2021) showed a weak relationship between time and learning, and it has also been shown that the time spent on a task is affected by self-efficacy [START_REF] Multon | Relation of self-efficacy beliefs to academic outcomes: A meta-analytic investigation[END_REF]. Self-efficacy can be explained based on the social-cognitive theory of learning, and it is defined as "beliefs in one's capabilities to organize and execute the courses of action required to produce a given attainment" (Bandura, 1997, p. 3). Selfefficacy has significant effects on cognitive, affective, selective, and motivational processes, and it influences task choice, effort, persistence, resilience, and achievement [START_REF] Bandura | Self-efficacy: The exercise of control[END_REF][START_REF] Pajares | Mathematics self-efficacy and mathematics performances: The need for specificity of assessment[END_REF]Zimmerman & Martines-Pons, 1990).

There is a limited number of empirical studies on the effect of level-marking a mathematical task on students' time spent on the task. However, there are several studies on how mathematical problems with different difficulty levels affect effort and persistence. Chen (2003) showed that the average effort judgment decreases linearly as the problems become more difficult. [START_REF] Montague | Middle school students' mathematical problem solving: An analysis of think-aloud protocols[END_REF] concluded that the difficulty of the task has a direct influence on persistence. The concept of time spent on a task and effort are related to each other, but they are still different because students' time is not necessarily used to do their best to solve the assignment. Persistence is about the person's ability to work with relatively high intensity over a long period and can be related to time spent on a task if the task is difficult. In the present study, we investigated persistence by measuring the time taken to solve a task with a high level of difficulty. Measurements of persistence in terms of students' actual behaviour have been conducted previously by [START_REF] Shen | The relation between college students' academic mindsets and their persistence during math problem solving[END_REF]. The authors measured persistence where students were solving challenging mathematics problems, and they claimed that it would be problematic to measure persistence based on easy problems because "more competent individuals may find solutions more quickly than less competent individuals" (Shen et al., 2016, p. 42). Based on the previous theoretical and empirical literature, our research questions were formulated as:

-Can the level-marking of the mathematics task affect students' time spent on such tasks? -Can the level-marking of the mathematics task affect whether the students get the correct or incorrect answer to the task?

Method

This paper is based on the collection of data through an empirical survey among lower secondary schools in Norway by distributing an online questionnaire and exploring students' perceptions of level-marking tasks in algebra. A total of 28 female (54.9%) and 23 male (45.1%) participants took part in the pilot study. Participants were students in grade eight (80.4%) and grade nine (19.6%). The current study compares the questionnaire responses of students concerning students' time spent on solving the task. The survey was distributed randomly to the participants, and all students were given the same algebraic task (see Figure 1 and Table 1). The experimental groups got Task 1 with level marking "Difficult", while the control group got the same task without level marking. To measure time, we chose a task with a high degree of difficulty because the students would take a long time to try to solve it. The high degree of difficulty of the task is an important criterion for choosing the task in order to provide information about the student's perseverance rather than how fast they solve a task [START_REF] Shen | The relation between college students' academic mindsets and their persistence during math problem solving[END_REF]. Given our illustrative focus, a total of 51 students who received Task 1 marked as difficult (Hard) (N = 21) and who received Task 1 without marking (N = 30) responded to the questionnaire in 2021. The analysis draws on two items from the student's questionnaire. The computer measured the time each student spent on solving the task. The students got access to the electronic survey, and the computer registered the time from the students opening the questionnaire until they pressed the "send" button (see Figure 1). The time spent on the page included the time used to read the task and to solve it. The survey did not allow students to navigate between pages. The independent variables in this analysis were the control group and experimental group (see Table 1). Independent samples t-test was used to analyse the data.

Results

In the following, we will investigate and discuss the effect that level-marking of mathematics tasks has on students' time spent on the tasks. To do this, we used an independent samples t-test. Levene's test for equality of variances was significant (p = 0.004 < 0.01), which means that the variances in the two groups were assumed to be unequal. The questionnaire responses showed significant differences in the time spent when level-marking was used compared to the time spent when levelmarking was not used. These differences are presented in Table 2, which indicates that students in the control group reported that they spent more time on the task (M = 223.4 s, SD = 239.3 s) than students in the experimental group (M = 109.7 s, SD = 105.2 s; p = 0.027 < 0.05). Note that the standard deviation in the control group was larger than the experimental group, meaning that students who received the task marked as difficult had less variation in time spent compared with students who did the task without level marking. The findings show that the time spent by the experimental group was significantly lower than time spent by the control group. The percentage of the students in the experimental group (14% (N = 3)) who correctly solved the task was lower compared to the control group (17% (N = 5)) (see Table 2.

Discussion

Due to the strong position of mathematics textbooks in mathematics teaching [START_REF] Stein | How curriculum influences student learning[END_REF][START_REF] Jablonka | Using texts and tasks: Swedish studies on mathematics textbooks[END_REF], it is important to investigate whether level-marking can affect other aspects in mathematics education. However, previous research states that there is a lack of research on the relationship between textbooks and students' learning outcomes [START_REF] Fan | Textbook research in mathematics education: development status and directions[END_REF]. In this study, we investigated whether level-marking on a mathematical task can affect the student's time spent on the task. The results from the experiment show that the control group spent more time with the mathematics task compared to the experimental group. It is therefore reasonable to hypothesize that there is a significant relationship between level-marking and time spent on the task. This result is important since previous research claims that time spent on a task positively affects achievement [START_REF] Cheema | Time spent on homework, mathematics anxiety and mathematics achievement: Evidence from a US sample[END_REF][START_REF] Keith | Time spent on homework and high school grades: A large-sample path analysis[END_REF]. The preliminary results from our study show a negative effect of the level-marking on the correct resolution of the given task. The percentage of the students in the experimental group (14%) who correctly solved the task was lower compared to the control group (17%), which means a reduction of almost 18% of the percentage of students who solved the challenging task without level-marking. As mentioned before, a difficult task was chosen in order to measure time spent on the task. This could explain the lower percentage of correct solutions of the task in both groups and the slight differences between the two different groups. However, this shows the potential of a new research direction for investigating other mathematics tasks. The findings suggest that tasks without level-marking will lead students to spend more time on each assignment, which can positively affect the correct solutions [START_REF] Cheema | Time spent on homework, mathematics anxiety and mathematics achievement: Evidence from a US sample[END_REF][START_REF] Keith | Time spent on homework and high school grades: A large-sample path analysis[END_REF][START_REF] Multon | Relation of self-efficacy beliefs to academic outcomes: A meta-analytic investigation[END_REF]. On the other hand, this result suggests that tasks marked as difficult will lead the student to spend less time on the same task. As discussed in the method section, the grade of the chosen task was difficult in order to examine the time they spent trying to solve the task rather than how fast they solved it. It should also be noted that the interpretations of the findings in this paper have limitations related to the voluntary nature of participation in the survey and the sample size. The present study investigated only 51 students from nine different schools in Norway, and future research should take these limitations into account.

Conclusion

The results from this pilot study demonstrate that students' time spent on a task is predicted by the level-marking of the task's difficulty. Students who got the task with no level-marking spent significantly more time on the problem compared to students who got the same task marked 'hard'. Spending enough time on a given task can positively affect performance [START_REF] Cheema | Time spent on homework, mathematics anxiety and mathematics achievement: Evidence from a US sample[END_REF][START_REF] Keith | Time spent on homework and high school grades: A large-sample path analysis[END_REF]. The preliminary results of this study show a negative effect of level-marking on the correct solutions of the given task and suggest that we should be careful in marking tasks as difficult.

It is important to let the student assess the task and spend enough time thinking about the possibility of solving the problem. The results show that the standard deviation in the control group was larger than in the experimental group. The tasks might have a low difficulty level for all students regardless of their mathematical abilities even though they are marked difficult [START_REF] Brändström | Differentiated tasks in mathematics textbooks. An analysis of the levels of difficulty[END_REF]. However, more research is needed to fully understand the relationship between level-marking and the time spent on the task by collecting larger amounts of data and investigating the relationship with other variables such as grades, gender, and self-efficacy. In addition, it is important to investigate other tasks with different degrees of difficulty.
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 1 Figure 1: The questionnaire for the experimental group (for English version of the task, seeTable 1)

Table 1 : Task and description of the groups
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	Participant	Description	Task 1 (Authors' translation)
	Control group	Students who got the task with	The father is retired. If you change the position of the two
		no level-marking	digits of the number of his age, you get the son's age. One
	Experimental	Students who got the task with	year ago, the age of the father was twice the son's age. How
	group	difficult level-marking	old are father and son now?

Table 1 )

 1 

Table 2 : Students' time spent on the task and correct solutions
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		N	Mean (M)	Std. Deviation (SD)	Correct solutions
	Control group	30	223.4*	239.3	17%
	Experimental group	21	109.7*	105.2	14%
	Note. Time: Seconds; M: mean; SD, standard deviation. Levene's test for equality of variances was significant (p =
	0.004). * The mean difference is significant at the 0.05 level (p < 0.05).