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What do students' think about mathematics tasks? Do they like or dislike them?

Keywords: Student appraisal, motivation, mathematics education, mathematics tasks

Student appraisal of mathematics tasks is not often considered when choosing what tasks to give them. In our study, we used an online questionnaire to ask students to give an appraisal score to 24 different tasks. There were 5 options to choose from, and students were also asked to write down in their own words the reason for liking or disliking each task. The students significantly preferred the bare number problems over the context problems, but there was no significant difference in appraisal between straightforward, puzzle-like and estimation problems. The reasons most often mentioned for liking or disliking tasks were those in which something was said about the difficulty or easiness of the task. Being difficult meant mostly disliking, but easiness could also result in a low appraisal score. Given the different appraisals to different task types and the comments the students came with, there is much reason to give students a stronger voice in mathematics education research.

Introduction

Affect is closely related to the learning of mathematics. As has been revealed by many studies, students' feelings about mathematics, their emotions, and motivational orientations such as enjoyment, boredom, and interest are of influence on their learning of mathematics and are related to the achievement level they acquire in mathematics.

Recently, this was again confirmed in a longitudinal large-scale survey by [START_REF] Forsblom | Cognitive appraisals, achievement emotions, and students' math achievement: A longitudinal analysis[END_REF] who investigated the mathematics-related emotions of 10-17-year-old students and found that enjoyment of mathematics positively predicted students' achievements, while anger and boredom negatively predicted their learning results. Also, [START_REF] Schukajlow | Is boredom important for students' performance[END_REF] scrutinized the relation between boredom and performance. He particularly examined how this worked out for three types of problems. In an experimental study with ninth and tenth graders he found significant differences in how boredom and performance were related for the different types of problems. The correlations tended to be lower for intra-mathematical problems1 than for word problems or modelling problems. This finding made it clear that when investigating students' liking or disliking of mathematics, the nature of the tasks is a factor that also should be taken into account. In our study we continued on this line.

Theoretical perspective and research questions

The theoretical perspectives leading our study were (1) the central role of motivation in learning mathematics, (2) the specific contribution of tasks to promote interest and engagement in students, and (3) the importance of giving students a voice in mathematics education research.

Motivation is considered to play a crucial role in the learning of mathematics. It makes that students are actively involved in learning. How students feel about mathematics impacts their motivation. This can go in two directions. Positive feelings may increase their motivation and negative feelings may result in a decrease of their motivation. Therefore, a great deal of research has been carried out to find out whether students like mathematics.

In the TIMSS investigations this is one of the standing research questions. The 2019 cycle of this study covering 64 countries figured out that 20% of the eight-grade students liked learning mathematics very much, 39% liked it somewhat and 41% did not like it [START_REF] Mullis | TIMSS 2019 International results in mathematics and science[END_REF].

Given the consequences of this negative attitude towards mathematics, the question immediately jumps up what the ground is of students not liking mathematics. When Aguilar (2021) asked high school students about this, he found that one of the main reasons for student's reluctancy toward mathematics is their perceived lack of understanding and their self-perception of low content knowledge. Comparable reasons were given by a large group of primary, secondary and college students in Tanzania who participated in the study of [START_REF] Mazana | Investigating students' attitude towards learning mathematics[END_REF]. They mentioned that they do not like mathematics because it is difficult, that they are not good at mathematics, and that it is not necessary for their future career. Student who liked mathematics indicated that they do this because they saw its value in everyday life, and because they find it interesting and enjoyable.

Studies like these inform us about how students think about mathematics, but they do not disclose knowledge about how education can be adapted to facilitate students' engagement. The latter requires a deeper look into where the mathematical activity starts and where the motivation is triggered. According to Middleton (2013, p. 78) this is the task, since "much of students' motivation in mathematics is due to the way we design mathematical tasks". Similarly, also [START_REF] Roche | Factors that promote interest and engagement in learning mathematics for low-achieving primary students across three learning settings[END_REF] identified the nature of a task and whether it is intrinsically interesting for students as relevant for increasing the likelihood of their engagement and have a major part in determining the quality and nature of their learning [START_REF] Clarke | Using contextualized tasks to engage students in meaningful and worthwhile mathematics learning[END_REF].

Despite the relevance that is attributed to tasks, research on how students think about different tasks is scarce. The study of [START_REF] Sullivan | Students' preferences for different types of mathematics tasks[END_REF] is an exception. They chose to focus their data collection on finding insights into students' reactions to different types of tasks, since these seemed to be main determinants of students' decisions on engagement. In a survey, students from grade 5 to 8 were asked to rank several sets of tasks in terms of which they liked the most, second most, etc. Of the 922 students who completed the survey, 54% chose the tasks with a number calculation as their first preference. For the word problems this was 35%, and for the open-ended problems only 12%. Next, the students were invited to explain in their own words why they preferred the type of task they put on the first place. The most often-given reason for preferring the number calculation problems or the word problems was finding them to be easy, while for open-ended problems the most common reason was challenge. A further analysis of the different data that were collected showed that there was a diversity of students' responses to the types of tasks that students claimed to enjoy most and from which they reported they can learn.

Taking the perspective of students in the discussion about what tasks should be used in mathematics education follows the trend of giving students a voice in mathematics education research. Clarke et al. (2014, p. 119) make a strong point for that by stating "[r]esearch into the design and use of mathematical tasks in instructional settings must accommodate student intentions, actions and interpretations to at least the same extent as those of the teacher". In line with this [START_REF] Johnson | Mathematical tasks and the student: navigating "tensions of intentions" between designers, teachers, and students[END_REF] suggested to include the students' experience of tasks in task design.

Gathering information about students' appraisal of tasks could be a start for taking this student perspective. Therefore, we formulated the following research questions:

• What types of mathematics tasks do students tend to like or dislike?

• Why do students like or dislike these tasks?

Methods

The students for this study were recruited by sending an email to 20 schools in Northern Norway. In the end, four schools accepted the invitation, which resulted in 67 eight-grade students.

To measure the students' appraisal of mathematics tasks, an online questioner was developed and was implemented in nettskjema.no. The questionnaire consisted of twenty-four mathematics tasks mainly in the domain of number (see Table 1). The tasks were classified on how the problem is presented (as a bare number problem or as a context problem), the nature of the problem requiring a particular way of mathematical processing (straightforward calculating, puzzling, or estimating), the operation involved (+, -, x, : ) and the number types involved in the task (whole numbers, fractions, decimals, percentages). For each task three questions were asked. First, the students had to indicate for each task on an ordinal Likert scale whether they like or dislike the task. There were five options for answering, ranging from liking the task a lot to strongly disliking it. Then, they were asked to explain in their own words why they like or dislike the task. Finally, they had to indicate whether they think they can solve the task. The data from this last question need further analysis and will not be dealt with in this paper.

For investigating what tasks students like (Research question 1) a quantitative analysis was carried out by using SPSS to calculate descriptive statistics and test whether the students' appraisal scores differed between the tasks. The analysis of the reasons for liking or disliking a task (Research question 2) was mainly done in a qualitative way. For doing this a framework of categories of reasons was developed (see Table 2) 

Main categories Description

Liking Just mentions liking or loving the task, saying the task is good, nice, ok, or fine.

Disliking

Just mentions disliking the task or mathematics in general, or calling the task annoying/irritating.

Easiness

Includes saying the task is easy/simple, too easy, they understand/can solve the task.

Difficulty

Includes saying the task is difficult, they cannot solve it, do not understand it, believe themselves to not be smart enough or that the explanation is bad, or not enough information is given.

Moderateness

Includes saying the task is not too difficult or too easy, difficult but not too difficult.

Challenge

Includes saying you have to think or puzzle when solving the task, put effort into solving it.

Fun

Includes saying the task is fun, interesting, creative, satisfying to solve, different, or not boring.

Boring

Includes calling the task boring or repetitive.

Math content

Includes referring to various mathematical content domains and topics.

Context

Includes mentioning the specific situation in which the task is embedded.

Text

Includes mentioning that there is text in the task, or that one has to write.

Usefulness

Includes mentioning how useful, useless or practical the task is.

Familiar

Includes saying the task is familiar, common, normal, or basic.

Don't know

Includes saying that one is unsure or does not know why the tasks is liked or disliked.

Other reason

Includes responses that are not related to the question.

Results

Students' appraisal of mathematics tasks

Out of the 1608 possible ratings which the students could provide, 40 of them were left blank. This means that for the 24 tasks 1568 ratings were given in total by 67 students. Within the appraisal range was 1 to 5 (M = 3.25; Mdn = 3; SD = 1.255). This indicates that in general the students neither were liking or disliking the tasks very much. The tasks that the students liked the most were three tasks with straightforward bare number problems, two tasks with a puzzle-like bare number problem, and two tasks in context; one with a straightforward problem and one with a puzzle-like problem. All these tasks got a score of 5 from between 20% to almost 40% of the students.

The less liked tasks were two tasks about fractions in context, one about factions with bare numbers, one about percentages in context, and one with a puzzle-like problem in context. All these tasks had a mean appraisal score lower than 3. Two tasks were given an appraisal score of 1 most often. 19.4% of the students gave an appraisal score of 1 to a context task about percentages and 22.7% gave this score to a bare number problem about fractions. This task also had the lowest average appraisal score.

When comparing the appraisal scores for the bare number tasks and the context tasks (see Figure 1) the highest appraisal scores were found for the tasks including bare number problems (bare number tasks: M = 3.32; Mdn = 4; SD = 1.26; context tasks: M = 3.19; Mdn = 3; SD = 1.25). Further evidence for this came from the Independent-Samples Mann-Whitney U Test, which showed that the distribution of the appraisal scores for the bare number tasks were significantly higher than the distribution of the appraisal scores for the context tasks (U = 280665.5, p < .03). Between the appraisal scores given to tasks with straightforward problems, with puzzle-like problems, and estimation problems no significant differences were found. Not one type of problem that was clearly preferred in all ways, but it seems that the tasks with puzzle-like tasks are the closest.

Students' reasons for liking or disliking mathematics tasks

In 930 (58%) of the 1608 cases (67 students each 24 tasks) in which the students could give their opinion about the tasks, a reason was provided for liking or disliking the task. The reasons that were mentioned most often for liking or disliking tasks were those in which something was said about the difficulty or easiness of the task. Difficulty was mentioned in 20.6% of the cases and for easiness this was 18%. A task being difficult was the most often given reason for an appraisal score of 1 and 2 and a task being easy was the most often given reason for an appraisal score of 4 and 5. Saying that a task is easy was most often a reason to like a task. However, the opposite did also happen. In 14 of the cases, it was the easiness of the task that made that the students gave a low appraisal score. One student expressed this as follows: "[B]ecause it is way too easy". Other students reacted often in these cases with only the word "easy" or "simple".

In 15% of all the cases the students referred to specific mathematical content as a reason for liking or not liking the tasks. The topics mentioned were most often operations with whole numbers and fractions. Topics also brought up were percentage and mental calculation. In a few cases estimation and measurement was referred to. Although these content-related reasons were found for all five appraisal scores, most often the mathematical content was the reason for giving a low score. A few students made this very clear: "calculating with percent is probably nice to know but I don't understand it and then it is difficult to like it".

Reasons that were mentioned in less of the cases were challenge (6%, often with a higher appraisal), boring (5%, often with a lower appraisal), and fun (5%, often with a higher appraisal). Furthermore, in 3% of the cases the liking or disliking the tasks was related to the context. Especially the football and the hamburger contexts were mentioned in most cases together with a high appraisal score. Still, there were also two students who made it clear that they did not like a task because it is about football.

When comparing the reasons given for liking or disliking context tasks versus bare number tasks it was found that easiness was mentioned in 24.3% of the responses for bare number tasks and only in 13.7% of responses for context tasks. For challenge this was 3.7% and 7.4% respectively. For straightforward tasks, fun was only mentioned in 1.7% of the answers, while in the puzzle-like tasks and the estimation tasks this was 10.2% and 7.5% respectively. The most often reason for liking or not liking straightforward tasks was mathematical content. This was referred to in 21.7% of the responses. For the estimation tasks the most often reason was challenge. This reason was mentioned in 15% of the tasks. These last tasks elicited several reactions. It turned out that not all the students were familiar with estimation tasks. Some of them came even with critique: "…All the information you need should be in the task in my opinion! I don't know how long a car is …3m? 4m? 2m?"

Conclusion

In this study we investigated students' opinion about mathematics tasks. Taking all the students' responses together, the overall opinion the students have about the tasks was not that negative. On average the students did not really like the tasks very much but also did not dislike them very much.

However, looking at different task types we found that students preferred bare number tasks over context tasks and that they gave slightly different reasons for liking or disliking them. Easiness as a reason was more often mentioned for the bare number tasks than for the context tasks, and challenge was mentioned more often for the context tasks than for the bare number tasks. Between the appraisal scores for the straightforward and the puzzle-like and the estimation tasks we did not find a significant difference. Nevertheless, some differences appeared in the written responses. Fun as a reason for the appraisal score was brought up more often for puzzle-like and estimation tasks, while mathematical content was mentioned more often for straightforward problems.

Although our research has led to interesting findings, it certainly has some limitations. The students in our study were only from four schools in the Nordland region of Norway and involved only eight graders. Students in other schools and other grades may have different opinions about these tasks. Also, the used instrument had its constraints. The answers of the students were often very short and in about 40% of the cases an appraisal score was not given. Further research in which the students are interviewed would give a deeper understanding of which tasks students like or dislike and why.
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 1 Figure 1: Relative frequency distributions in percentages of the given appraisal scores for tasks with a bare number problem (n = 659) and tasks with a context problem (n = 909)

Table 1 : Type and number of tasks included in the questionnaire and sample tasks
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	Task type	Subcategory	n tasks	Sample task from the questionnaire
	1.	Bare number	10	14 x 78 =
	Presentation	problem						
	of the							
	problem	Context	14	There are 12 bottles that has 1/2 litres each. How many litres does each
		problem		person get if there are eight people sharing?
	2. Nature of	Straightforward	14	You are selling buns for 15kr, and jam is 5kr extra. You buy ingredients
	the problem	problem		for 132kr, and sell 84 buns. Every 4th bun had jam on it. How much
				money did you earn?
		Puzzle-like	7	The difference between two double-digit numbers is 50.
		problem		How many such pairs of double-digit numbers are there
		Estimation	3	Make an estimation of the hours you sleep in one year. Explain how
		problem		you came to your answer.
	3. Operation	+	2	347 + 489 =
	involved							
		-	3	912 -677 =
		x	2	22 15	x	45 44	x	18 10	=
		:	1	592 : 37 =
		mixed	16	2/9 of the people on a restaurant are adults. If there are 95 more children
				than adults, how many children are there in the restaurant?
	4. Number	Whole	16	100 marbles in row. Lisa starts on the left takes every time 7 marbles and
	type involved	numbers		Tim starts on the right and takes every time 3 marbles. They stop when
				no marbles are left. How many marbles will each get?
		Fractions	4	13 6	-	7 15	=
		Decimals	2	Rocco has 1.5 litres of orange soda and 2.25 litres of grape soda in his
				fridge. Antonio has 1.15 litres of orange soda and 0.62 litres of grape
				soda. How much more soda does Rocco have than Angelo?
		Percentages	2	What is more 15% of 750 or 35% of 350?

Table 2 : Main categories of reasons for liking or disliking the tasks
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These problems do not have a connection to reality and can be solved by using only mathematical procedures. In our study we call such a problem a bare number problem.