Maria Herset 
email: maria.herset@nord.no
  
Relationship between difficulty level descriptor, self-efficacy, and choice of mathematics task

Keywords: Choice of task, differentiated instruction, self-efficacy, mathematics education

This paper reports on an experimental study examining how student task choice is affected by the relationship between task level marking and self-efficacy. Norwegian lower secondary school students (age 13-15 years, N = 436) were divided into four groups: one control group that received three similar tasks without level marking, and three experimental groups that received the same tasks but marked as easy, medium or difficult. Chi-square tests revealed notable differences: students with low self-efficacy opted for tasks marked as difficult significantly less often, and for tasks marked as easy significantly more often, than their high self-efficacy peers. The observations suggest that the relationship between student choice of tasks and self-efficacy is influenced more by the descriptor of a task than by the actual content of the task itself. Based on the results, we recommend careful use of level marking of tasks and that teachers support students when students choose level-marked tasks.

Introduction

Recent studies on differentiated instruction have reported several positive outcomes associated with students being given the choice to select tasks from a range of difficulty levels. For instance, [START_REF] Patall | The effects of choice on intrinsic motivation and related outcomes: a meta-analysis of research findings[END_REF] found that choice of task increased students' sense of autonomy, which again influenced their motivation, performance, persistence and production. Similarly, [START_REF] Suarez | Differentiation by Challenge: Using A Tiered Program of Instruction in Mathematics[END_REF] observed that students were more motivated when they could choose between level-marked tasks, while [START_REF] Keane | Differentiated homework: Impact on student engagement[END_REF] found that when students were free to choose between tasks with different level of difficulty, it positively influenced their engagement with homework. Such findings offer support for the practice of marking mathematics tasks according to their level of difficultyas easy, medium or difficulta practice that is increasingly prevalent in mathematics textbooks and classroom practices [START_REF] Grave | Teachers' use of resources in and for mathematics teaching[END_REF].

While acknowledging the findings of these studies, there is a need to know more about the level marking of mathematics tasks. What if students select tasks based on level marking and not on the content of the task? We find this important, since selecting tasks with an appropriate level of difficulty is crucial for maximising learning growth [START_REF] Csikszentmihalyi | Flow og engagement i hverdagen[END_REF]. This is supported by research indicating that students who work on tasks according to their ability levels improve their performance in mathematics [START_REF] Bal | The effect of the differentiated teaching approach in the algebraic learning field on students' academic achievements[END_REF][START_REF] Keane | Differentiated homework: Impact on student engagement[END_REF][START_REF] Scott | The effectiveness of differentiated instruction in the elementary mathematics classroom[END_REF][START_REF] Suarez | Differentiation by Challenge: Using A Tiered Program of Instruction in Mathematics[END_REF].

Here, focusing on the level marking of mathematics tasks, we refer to a study which found that marking rather easy tasks as difficult had a negative effect on students' self-efficacy [START_REF] Herset | The effect of level-marked mathematics tasks on students' self-efficacy: An experimental study[END_REF]. This means that the students' self-efficacy was reduced when they were given an easy task marked as difficult compared to when they were given the same task without level marking. In the current study, we considered self-efficacy important based on the results of [START_REF] Herset | The effect of level-marked mathematics tasks on students' self-efficacy: An experimental study[END_REF] and because self-efficacy influences student task choice [START_REF] Schunk | Self-Efficacy Theory[END_REF]. Hence, our aim was to determine how the level marking of mathematics tasks, together with student's self-efficacy, affect students' choice of tasks.

Theoretical framework and research question

According to Bandura's social cognitive theory, perceived self-efficacy is the most important factor influencing behaviour. [START_REF] Bandura | Guide for constructing self-efficacy scales[END_REF] defined self-efficacy as "beliefs in one's capabilities to organise and execute the courses of action required to produce given attainments" (p. 3). According to [START_REF] Bandura | Guide for constructing self-efficacy scales[END_REF], self-efficacy differs in generality (e.g. self-efficacy depends on the subject, theme and task), level (one's opinion about the task's difficulty level) and strength (how strong one's belief is in one's ability to complete a given task). For the present paper, we followed [START_REF] Hackett | An Exploration of the Mathematics Self-Efficacy/Mathematics Performance Correspondence[END_REF] and conceptualised mathematics self-efficacy as "a situational or problem specific assessment of an individual's confidence in her or his ability to successfully perform or accomplish a particular [mathematics] task or problem" (p. 262).

Self-efficacy influences selective processes, where those who find a situation to exceed their abilities are more likely to avoid it compared to those who believe they are more qualified [START_REF] Bandura | Guide for constructing self-efficacy scales[END_REF]. This assertion was supported by [START_REF] Schunk | Self-Efficacy Theory[END_REF], who found that self-efficacy influences the choice of task. In addition, [START_REF] Holbert | Mathematical Tasks Without Words And Word Problems: Perceptions Of Reluctant Problem Solvers[END_REF] found that reluctant problem-solvers chose tasks that they thought were easiest. The reason they chose tasks they perceived to be easy indicated their need for high self-efficacy before trying to solve the task and their avoidance of challenging tasks [START_REF] Holbert | Mathematical Tasks Without Words And Word Problems: Perceptions Of Reluctant Problem Solvers[END_REF].

Student perceptions of task difficulty differ between students and may also differ from the perceptions of teachers and task designers [START_REF] Street | Level, strength, and facet-specific selfefficacy in mathematics test performance[END_REF]. This is important, as how students perceive task difficulty affects their self-efficacy [START_REF] Street | Changes in students' self-efficacy when learning a new topic in mathematics: a micro-longitudinal study[END_REF]. However, as far as we know, it is not yet known how level-marked mathematics tasks and students' self-efficacy are connected to task choice. Since level-marked tasks influence students' self-efficacy [START_REF] Herset | The effect of level-marked mathematics tasks on students' self-efficacy: An experimental study[END_REF], and self-efficacy affects choice of tasks [START_REF] Schunk | Self-Efficacy Theory[END_REF], we hypothesise that there may be a relationship between students' self-efficacy and the level marking of the task when students choose tasks. This is justified by the fact that perceived difficulty forms students' self-efficacy [START_REF] Street | Changes in students' self-efficacy when learning a new topic in mathematics: a micro-longitudinal study[END_REF], and, if level marking affects perceived difficulty of the task, students with low self-efficacy may consider a task to be more challenging than students with high self-efficacy. Hence, we put forward the following research question: How does the relationship between the level marking of mathematics tasks and self-efficacy affect students' choice of mathematics tasks?

Methods

We drew on data from a larger research project investigating how level marking of mathematics tasks affects student choice of task, self-efficacy, persistence and performance. For the purpose of this study, we focused on three tasks of similar difficulty, taken from a national test in mathematics, within the topic "arithmetic and algebra" at mastery level 4 out of 5 (Norwegian Directorate for Education and Training, n.d.). Similarity was important, since different mathematics topics or difficulty levels can affect students' self-efficacy [START_REF] Bandura | Guide for constructing self-efficacy scales[END_REF] and hence their choice of task. The three tasks are shown in Table 1.

Table 1: The three selected tasks (author's translations)

Task A There are 150 students at Lia Lower Secondary School. The student council at the school plans to distribute fruit to the students every Wednesday. Mohamed must determine how many apples the student council must order. He calculates that each apple is divided into six pieces and that each student should get two pieces.

How many apples does the student council need this Wednesday?

Task B

Oscar reads that four out of five people over the age of 12 read the news daily. There are 20 students in Oscar's class. How many students in Oscar's class equal four out of five?

Task C Sara will make sauce for six people. In a cookbook, she reads that she must calculate 3/4 dL of sauce per person. How much sauce does Sara need to make?

The study design is presented in Figure 1. The data collection can be explained in five steps. In Step 1, we used a cluster sample [START_REF] Cohen | Research Methods in Education[END_REF] when contacting randomly selected school principals asking for permission to collect data in their schools. The final sample included 380 students (49.2% female and 50.8% male; 56 responses were deleted because the participants had not completed all the items) from 23 schools across Norway. In Step 2, the participants were given the same electronic link to a survey. When signing in (Step 3), the participants were randomly assigned to a control group (CG) or to one of the three experimental groups (EGi, i = 1, 2 or 3). In Step 4, participants assigned to one of the EGs were given tasks A-C with different difficulty markings: Participants in EG1 were given tasks A, B and C marked as easy, medium and difficult, respectively. Participants in EG2 and EG3 were given the same tasks, but the order of the level markings of the tasks differed. The CG received the same three tasks without any level markings. In Step 4, the students were asked not to solve the tasks but to read each of the tasks and answer the self-efficacy question, "How certain are you that you can solve this problem correctly?", using a 100-point scale ranging from 0 (not certain at all) to 100 (absolutely certain), as recommended by [START_REF] Bandura | Guide for constructing self-efficacy scales[END_REF]. Afterwards, in Step 5, they were asked to choose one of the three tasks and solve it.

The self-efficacy scores were task-specific and calculated per task. The self-efficacy scales showed a considerable departure from normality, and students were therefore divided into two roughly equal cell sizes. This is in line with [START_REF] Hsieh | A closer look at college students: Self-efficacy and goal orientation[END_REF], who recoded the self-efficacy variable into a twolevel ordinal variable (low or high self-efficacy, using median split). Hence, the self-efficacy variable was recorded as follows: high self-efficacy (High SEF > 60) or low self-efficacy (Low SEF ≤ 60).

Next, we conducted chi-square tests using SPSS version 28. The control group was included to validate the similarity of tasks. In the control group, 28% of the students selected task A, 38% selected task B, and 33% selected task C. As expected, the chi-square statistic showed no significant association between students' self-efficacy and their choice of task.

Our study may have some limitations regarding sample size, skewing in the distribution of participants and data collection. According to a sample size table, a sample size of 383 students is recommended [START_REF] Cohen | Research Methods in Education[END_REF]. However, as we are studying subgroups of the sample, the sample size may be a limitation. To reduce type-I error, we adjusted the alpha level by using Bonferroni correction, where the alpha level becomes 0.0167. The Norwegian Social Science Data Service (previously NSD, now Sikt) approved the project, and we ensured that ethical guidelines were followed.

Results

When task A was marked as medium, the chi-square test (provided in Table 2) showed no significant association between students' self-efficacy and their choice of task. The same results apply for tasks B and C. However, when task A was marked as difficult, the chi-square test showed a significant association between students' self-efficacy and their choice of task (χ2 = 21.802, df = 1, p < 0.001).

The phi coefficient (φ) was 0.53, which is a moderate effect size [START_REF] Cohen | Research Methods in Education[END_REF]. Task B yielded comparable results (χ2 = 6.996, df = 1, p = .013, φ = 0.26), as did task C (χ2 = 16.508, df = 1, p < 0.001, φ = 0.40).

As is shown in Table 2, when task B was marked as easy, the chi-square test suggested a significant association between students' self-efficacy and their choice of task (χ2 = 9.244, df = 1, p = 0.004, φ = -0.34). The phi coefficients showed a modest effect size. When task A or C was marked as easy, chi-squared tests showed no significant association between students' self-efficacy and their choice of task. 

Discussion and concluding remarks

The analysis revealed a noteworthy finding on the combined impact of task-level marking and students' self-efficacy on their task preferences. Among students with low self-efficacy, only 11% selected task A marked as difficult, which was significantly lower compared to the 62% of students with high self-efficacy who chose it. A similar pattern emerged for task B: 32% of the students with low self-efficacy opted for the difficult label, which was significantly lower compared to students with high self-efficacy (59%). Additionally, when task C was labelled as difficult, only 17% of the students with low self-efficacy selected the task, which was significantly lower compared to their peers with high self-efficacy (55%). The results also revealed that when the tasks were marked as medium, there were no association between students' self-efficacy and their choice of task. However, it is interesting to note that when the same tasks were marked as easy, the effect of choosing the tasks became the opposite compared to when the task was marked as difficult. For students with low selfefficacy, 63% selected task B marked as easy, which was significantly higher compared to students with high self-efficacy (29%). Tasks C and A yielded the same results; among students with low selfefficacy, 40% selected task C marked as easy, which was higher compared to students with high selfefficacy (21%), and 30% of the students with low self-efficacy selected task A, marked as easy, again higher than the number of students with high self-efficacy choosing the same task (16%). However, the differences were not significant. We therefore suggest more research on the relationship between marking tasks as easy and self-efficacy in students' choice of tasks to avoid a possible type-II error [START_REF] Cohen | Research Methods in Education[END_REF].

Our findings seem to show that the relationship between marking tasks as difficult and students' selfefficacy affected their choice of task. Remember, when the tasks were not level-marked, students' self-efficacy (low or high) did not affect their choice of task. It is therefore reasonable to believe that students' levels of self-efficacy for each of the three tasks were similar in the control group, which means that the perceived task difficulty did not affect their choice of task, as expected. Yet, in the experimental groups, students' strength of self-efficacy, together with marking the task difficult, did affect their choice. It is therefore tempting to suggest that the level markings of tasks affected students' perceived task difficulty, which means that students with low strength of self-efficacy had decreased their level of self-efficacy when they were given a task marked as difficult, which in turn resulted in fewer students selecting that task. In addition, it is tempting to suggest that the opposite occurred when task B was marked as easy. This is in line with [START_REF] Street | Changes in students' self-efficacy when learning a new topic in mathematics: a micro-longitudinal study[END_REF], who found that students' perceived task difficulty affected their level of self-efficacy, and, according to [START_REF] Schunk | Self-Efficacy Theory[END_REF], self-efficacy affects the choice of tasks. However, there is a need for more research to fully understand the relationship, and we suggest further research to measure both the strength and level of self-efficacy to understand student task choice.

The findings emphasise the importance of being careful in allowing students to choose between levelmarked tasks, as level marking may affect the choice of task as opposed to the actual difficulty of the task. The findings add to a growing body of research on differentiated instruction in mathematics. However, we would like to point out that we are not against giving students tasks according to their ability levels, since various researchers have found that it improves performance in mathematics [START_REF] Bal | The effect of the differentiated teaching approach in the algebraic learning field on students' academic achievements[END_REF][START_REF] Keane | Differentiated homework: Impact on student engagement[END_REF][START_REF] Scott | The effectiveness of differentiated instruction in the elementary mathematics classroom[END_REF][START_REF] Suarez | Differentiation by Challenge: Using A Tiered Program of Instruction in Mathematics[END_REF]. Nonetheless, we do believe that this study has gone some way towards strengthening understanding of differentiated instruction, where our concern is whether the choice in level-marked tasks contributes to achieving maximal growth in learning mathematics. On the one hand, previous research has found students to be more motivated when they could choose between level-marked tasks [START_REF] Suarez | Differentiation by Challenge: Using A Tiered Program of Instruction in Mathematics[END_REF], and that choice influences the sense of autonomy, which in turn affects motivation [START_REF] Patall | The effects of choice on intrinsic motivation and related outcomes: a meta-analysis of research findings[END_REF]. On the other hand, students' choice of tasks (without level marking of the task) suited their level of achievement [START_REF] Keane | Differentiated homework: Impact on student engagement[END_REF]. Our next point, therefore is, whether it is necessary to level-mark tasks to help students choose tasks according to their own achievement level. If students choose according to the difficulty level marking of the task and not the actual difficulty of the task, our concern is that students with low selfefficacy will avoid choosing tasks marked as difficult, which can lead to students being bored, losing concentration and energy levels. This is supported by [START_REF] Csikszentmihalyi | Flow og engagement i hverdagen[END_REF], who pointed out how important it is to choose a suitable level of difficulty to reach maximum growth in learning.
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		Level marking * SEF	N	Selected	Not selected	χ2	df	Two-tailed
								p-value
	Task A	Easy * High SEF	58	9	49	3.314	1	0.096
		Easy * Low SEF	46	14	32			
		Medium * High SEF	52	23	39	0.302	1	0.640
		Medium * Low SEF	49	10	39			
		Difficult * High SEF	42	26	16	21.802	1	<0.001*
		Difficult * Low SEF	37	4	33			
	Task B	Easy * High SEF	49	14	35	9.244	1	0.004*
		Easy * Low SEF	30	19	11			
		Medium * High SEF	71	31	40	0.998	1	0.392
		Medium * Low SEF	33	11	22			
		Difficult * High SEF	63	37	26	6.996	1	0.013*
		Difficult * Low SEF	38	12	26			
	Task C	Easy * High SEF	58	12	46	4.282	1	0.047
		Easy * Low SEF	43	17	26			
		Medium * High SEF	41	10	31	0.903	1	0.408
		Medium * Low SEF	38	6	32			
		Difficult * High SEF	56	31	25	16.508	1	<0.001*
		Difficult * Low SEF	48	8	40			

* The p-value was significant at p < 0.0167 (accounts for Bonferroni correction).