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Research on undergraduate mathematics students' goals and strategies has mainly focused on students' learning and performance goals and their learning and problem-solving strategies that correspond to these goals. This paper presents results from an interview study on self-regulated learning with 18 first-semester mathematics students, which indicate that, in addition to those, wellbeing goals and coping strategies may provide an important contribution to understanding students' engagement with mathematics at university. These results provide approaches to a more holistic view of the everyday learning of mathematics students at universities with possible implications for research and practice, which are discussed.

Introduction and theory: Students' goals and strategies

Research on undergraduate mathematics has grown steadily in recent years, particularly with regard to the transition from school to university mathematics and revealed many difficulties of students with the mathematical contents at tertiary level (e.g., [START_REF] Biza | Research on teaching and learning mathematics at the tertiary level: State-of-the-art and looking ahead[END_REF][START_REF] Gueudet | Secondary-tertiary transition in mathematics education[END_REF]. Reasons for these difficulties are considered to be the differences and ruptures between the mathematics taught at school and the mathematics taught at university, but also the institutional settings (e.g., [START_REF] Gueudet | Investigating the secondary-tertiary transition[END_REF]. For example, the proportion of time, where students have to shape and regulate their own way of learning is significantly higher at universities than at schools and, according to the study regulations of German universities, amounts to about two thirds of the learning time for the mathematics modules of the first academic year. This increases the importance of self-regulated learning at universities which will be examined in the present study with a focus on first-year mathematics students' goals and strategies.

There are many different models of self-regulated learning with varying definitions and foci (e.g., [START_REF] Panadero | A review of self-regulated learning: Six models and four directions for research[END_REF]Zimmerman & Schunk, 2011). Consistent with most of these models, self-regulated learning can be defined as "an active, constructive process whereby learners set goals for their learning and then attempt to monitor, regulate, and control their cognition, motivation, and behavior, guided and constrained by their goals and the contextual features in the environment" (Pintrich, 2000, p. 453). This definition shows the importance of goals in models of self-regulated learning. A distinction is often made between learning goals which focus on increasing competence and performance goals which focus on the attainment of positive judgments, e.g., good grades [START_REF] Pintrich | The role of goal orientation in self-regulated learning[END_REF]. Additionally, the dual processing self-regulation model of [START_REF] Boekaerts | Emotions, emotion regulation, and self-regulation of learning[END_REF] takes well-being goals into account that focus on preventing threat and harm to the self. This model theorizes that when tasks are appraised to be a threat to the self, coping strategies such as seeking social support, join with people who have the same concern, wishful thinking or working hard, are used to deal with the stressful situation [START_REF] Boekaerts | Emotions, emotion regulation, and self-regulation of learning[END_REF]. Generally, we define strategies as goal-oriented behaviors and thoughts, which can be distinguished by the goals they aim to achieve: Learning strategies aim at learning, problem-solving strategies aim at solving a problem, coping strategies aim at preventing threat and harm to the self. This is in line with Weinstein and Mayer's definition of learning strategies which "can be defined as behaviors and thoughts that a learner engages in during learning and that are intended to influence the learner's encoding process" (Weinstein & Mayer, 1986, p. 315).

Research in university mathematics education has provided important insights into mathematics students' general learning strategies surveyed via questionnaires (e.g., [START_REF] Griese | Learning strategies in engineering mathematics[END_REF][START_REF] Lahdenperä | Supporting quality of learning in university mathematics: A comparison of two instructional designs[END_REF][START_REF] Liebendörfer | LimSt -Ein Fragebogen zur Erhebung von Lernstrategien im mathematikhaltigen Studium[END_REF][START_REF] Liebendörfer | The role of learning strategies for performance in mathematics courses for engineers[END_REF], students' problem-solving strategies (e.g., [START_REF] Pólya | How to solve it: A new aspect of mathematical method[END_REF][START_REF] Schoenfeld | Mathematical problem solving[END_REF][START_REF] Selden | Proof and problem solving at university level[END_REF][START_REF] Sommerhoff | Supporting mathematical argumentation and proof skills: Comparing the effectiveness of a sequential and a concurrent instructional approach to support resource-based cognitive skills[END_REF], their activities learning new mathematics [START_REF] Wilkerson-Jerde | How do mathematicians learn math?: Resources and acts for constructing and understanding mathematics[END_REF], types of students' engagement with proofs [START_REF] Selden | A comparison of proof comprehension, proof construction, proof validation and proof evaluation[END_REF] as well as their proof-reading strategies [START_REF] Panse | Reading proofs for validation and comprehension: An expert-novice eye-movement study[END_REF][START_REF] Weber | Effective proof reading strategies for comprehending mathematical proofs[END_REF]. As with any research, the explanatory power of such studies for students' actual day-to-day mathematics learning is framed by the questions asked and, possibly, limited by the study design of the particular studies. For example, when participants "were asked to read the paper and try to understand it such that they would be able to teach it to a colleague" (Wilkerson-Jerde & Wilensky, 2011, p. 27) the learning goal "to understand the paper" and the strategy "to read the paper" is given by study design. However, it is not clear in which situations of everyday engagement with mathematics students pursue such goals and use such strategies, or whether other goals and strategies might occupy a more prominent position.

Studies which rather try to capture students' usual everyday strategies suggest that, when working with textbooks, students' rather spend their time on searching worked out examples or for surface similarities with a procedure and rather not to read the (closed) text [START_REF] Lithner | Students' mathematical reasoning in university textbook exercises[END_REF][START_REF] Lithner | Mathematical reasoning in calculus textbook exercises[END_REF][START_REF] Weinberg | Undergraduate students' self-reported use of mathematics textbooks[END_REF]. On a broader picture, it seems that first year mathematics students spend more time on searching for worked-out examples in books, their lecture notes, or on the internet or on working in peer groups trying to solve mathematics exercises (and seem to consider this their main responsibility) than trying to recall their lecture notes to understand mathematical theory [START_REF] Göller | Selbstreguliertes Lernen im Mathematikstudium[END_REF][START_REF] Göller | University mathematics students' use of resources: Strategies, purposes, and consequences[END_REF][START_REF] Gueudet | Didactic contract and secondary-tertiary transition: A focus on resources and their use[END_REF]. This is in opposition to expectations of lecturers, who rather anticipate that students work on their lecture notes, especially on the proofs of the theorems, and then are able to work on exercises by themselves [START_REF] Gueudet | Didactic contract at the beginning of university: A focus on resources and their use[END_REF]. Of course, such expectations of lecturers vary and, in addition to personal conceptions, depend on the institutional setting in which the lecture takes place. Therefore, in the following, the organization of typical first semester mathematics courses at German universities will be briefly described.

Goals implied by the institutional settings of first year courses at German universities

First year mathematics modules at German universities often consist of lectures and related exercises. The lectures introduce mathematical theory, i.e., definitions, examples, theorems and their proofs are presented. The exercises are handed out weekly and worked on by students in self-study. Students submit their solutions which are corrected, graded, and discussed in a separate lesson. To pass such a module, usually a certain number of exercises (often 50% of all exercises) must be solved correctly and a written exam has to be passed. These formal requirements imply at least two types of performance goals which are necessary to pass such mathematics modules: Generating solutions to the exercises and passing the exam. In addition, the division of the courses into a lecture and exercises may imply certain learning goals: For example, the comprehension or understanding of the lecture contents and the development of problem-solving competencies to be able to solve the exercises.

Research questions

This paper aims at investigating the everyday self-regulated learning of first-year university mathematics students within the described institutional setting based on the following questions:

RQ 1: Which study-related goals do mathematics students report in their first year of study?

RQ 2: Which study-related strategies do mathematics students report in their first year of study? RQ How can these strategies be explained as the result of a balancing of goals?

Research methods

In order to investigate these questions, problem-centered interviews [START_REF] Witzel | The problem-centered interview[END_REF] were conducted with a total of 18 students (13 of whom were female) at up to four interview times in their first year of study. Ten interviewees (9 female: T1-T9, 1 male: T10) were enrolled in a degree program for mathematics teachers at upper secondary level, six (3 female: M1-M3, 3 male: M4-M6) in the degree program Mathematics B.Sc. and two (1 female: B1, 1 male B2) in the degree program Business Education. The respective interviews had a duration of about 45 minutes, were audio-recorded, completely transcribed, and analyzed using methods from Grounded Theory Methodology [START_REF] Strauss | Basics of qualitative research: Grounded theory procedures and techniques[END_REF]. To pre-structure the data material, passages in which the interviewees talked about their goals and strategies were identified first and then these were coded inductively regarding further subcategories (cf. Göller, 2020 for a more detailed description). The interview excerpts presented below were translated from German by the author.

Results

With regard to RQ 1, learning and problem-solving goals as well as well-being goals were reported (see Table 1) and could be identified as influential for students' strategies. Among these reported goals, the interviewees' overall focus was primarily on achieving the institutionally defined performance goals: Pass the exam and solve at least 50% of the exercises. It could be observed that especially when the achievement of these goals is in question, learning goals were inhibited or postponed to a later point in time.

The strategies were dominated by the work on the exercises (RQ 2). Thus, work with the lecture notes was comparatively rarely reported and, in many cases, even explicitly negated. A frequent reason given is that the exercises take so much time that there is no time left for working on the lecture notes: T3: I really don't have time to look at the lecture notes again. Well, I'm kind of geared up to try to finish this exercise sheet somehow within the week. And most of the time I sit there at ten o'clock on Wednesday evening and write down these exercises. That's basically all I'm trying to do in math, because time just isn't there.

At the same time, experiences of success when working on the exercises often occurred in the context of working through the lecture notes. But even for students who had realized this for themselves, working through the lecture notes was a question of time resources: M1: Sometimes I even manage to learn the topic before handing in the exercise. And that's when I notice that it really makes a difference. Because if you have learned the topic beforehand and really understood it, then the exercise doesn't take ten hours. Then it takes maybe two or so. Regarding the work on the exercises, different strategies can be distinguished, which are listed in Table 2. The subcategories of work with others given in Table 2 can be seen as arranged in descending order for the achievement of learning goals (also from the students' perspective) and thus describe a gradual transition toward coping strategies. Regarding RQ 3, the respective situationally used strategy then depends on a balancing of situational goals and self-assessed internal (time, ability, effort) and external (materials, other people) resources. Although these strategies varied situationally, there were students who preferred to work on their own and rated related strategies rather high, M4: I usually work completely alone, and I refuse to copy solutions anywhere, which might mean that other people then have more points, but I think I've built up more understanding by the end of the semester. That's how I would evaluate it now.

while others rather worked in groups to generate exercise solutions in teamwork:

T5: So, the other girl, who is with me then, that's more the one who also looks up a bit what we've done or something. She also has ideas from time to time about what to do about it. I think she also looks at things at home from time to time to understand. Then we have another guy. He also does some calculations on the weekend. So, he works on the things himself. He also wrote the best exam of all four of us. Then there's the guy who failed everything, he's just not the brain, but he, I don't know how he manages it, but every now and then he listens to the lecture, and then he can summarize the things that the professor explains in a totally complicated way, he can simply apply them to school knowledge in a way that every eighth grader will understand. And he always makes these simpler connections. And so, he can derive these proofs. But apparently that didn't work in the exam. And I'm the one who always looks at all the theorems. I do not do anything before or something like that, but we really sit down on Tuesday and do the exercises. Then I look at the exercises. Or get solutions or something. From someone else. Or some ideas. And I'm also pretty good at searching for definitions. So, I find definitions and find parts: Oh, this could be important. And then the girl takes that and forwards that. So, it's a good team, I would say.

One main reason for working in groups seemed to be that many students did not feel able to solve the exercises on their own within a reasonable amount of time (from their point of view):

M5: First, because of the motivation, because otherwise I would have to work on it alone. But it also helps to have the others because the ideas come from several people. You could also say that it might not be so good if you don't have all the ideas yourself, but then we wouldn't be able to finish in time. So, if I had to do it alone, then I would need much more time, much more.

Working in groups with all its sub-strategies (cf. 

Discussion

This paper tries to give a qualitative insight into first year mathematics students' everyday strategies while dealing with the challenges of their study. The results indicate that a closer look at coping strategies can contribute to a better understanding of students' everyday engagement with mathematics at university. Boekaerts' ( 2011) theory predicts such coping strategies, as the exercises pose a potential threat to well-being because they often frustrate self-confidence on the one hand and can actually determine the success or failure of the module on the other. The results of this study highlight the importance of students' balancing and negotiation of different goals, considering their respective resources, to understand their use of learning, problem-solving, and coping strategies.

Implications for research and practice

The categories of goals and strategies presented here are based on different theoretical perspectives and research practices. Questionnaires usually operationalize theoretical considerations on general learning strategies (e.g., [START_REF] Griese | Learning strategies in engineering mathematics[END_REF][START_REF] Lahdenperä | Supporting quality of learning in university mathematics: A comparison of two instructional designs[END_REF][START_REF] Liebendörfer | LimSt -Ein Fragebogen zur Erhebung von Lernstrategien im mathematikhaltigen Studium[END_REF][START_REF] Liebendörfer | The role of learning strategies for performance in mathematics courses for engineers[END_REF], observational studies from research in undergraduate mathematics education often examine problemsolving strategies or proof-reading strategies in a more clinical setting [START_REF] Panse | Reading proofs for validation and comprehension: An expert-novice eye-movement study[END_REF][START_REF] Weber | Effective proof reading strategies for comprehending mathematical proofs[END_REF][START_REF] Wilkerson-Jerde | How do mathematicians learn math?: Resources and acts for constructing and understanding mathematics[END_REF]. This research is undoubtedly important but seems not to represent the totality of the everyday strategies used by students. Well-being goals and coping strategies are rarely represented in common questionnaires and are rather prevented in observational studies by study design. However, based on the data presented here, they seem to offer an important perspective for a deeper understanding of mathematics learning at universities regarding the respective institutional settings and their influence on students' learning.

The requirement, e.g., to achieve at least 50% of the possible points for the weekly exercises entails that most of the time spent on mathematics is spent working on exercises. Students invest a lot of time and effort on the exercises, while working on the lecture notes is often neglected. In addition, this external pressure provokes coping strategies when students feel unable to meet the requirements on their own. From the data of this study, however, it is unclear how an omission of the 50% barrier would affect students' goals and strategies. On the one hand it seems that the emphasis on such extrinsic incentives inhibits or postpones learning goals, on the other hand it seems that at least for some students the absence of these extrinsic incentives (e.g., because of the possibility to copy solutions of others) leads to a situation in which they hardly engage with the mathematical content at all. Accordingly, further research in this direction is desirable in various institutional settings.

In the institutional setting described, exercises can be seen as an important institutional tool to regulate students' strategies. Accordingly, goals and strategies considered essential should be represented as explicitly as possible in the exercises. For example, special task formats can be considered which support the work on lecture notes, in particular the reading of proofs, if these are identified as important institutional goals. In terms of coping strategies, attention must also be paid to the difficulties involved in the exercises, to enable as many students as possible to participate in working on the exercises in a way that promotes learning and at the same time challenge all students.

Table 1 : Categories of reported goals

 1 

	Category	Quote example
	Performance goal: Pass exam	I said from the beginning, even when I started studying, the
		main goal is to pass math, nothing else matters. (T1)
	Performance goal: Solve 50%	My goals are to get at least 50 percent of the points on the
		exercise sheets. (T2)
	Learning goal: Understand lecture	To actually understand it. That is my goal. To actually
	notes	understand what I wrote down in the lectures. Maybe not
		everything, that will be impossible, I think. (T3)
	Learning goal: Solving ability	You also have to be able to solve exercises. (M1)
	Well-being goals	

Because I'd also like to enjoy the time a little and don't want to drown in stress. (T4)

Table 2 : Categories of strategies for exercise solutions with subcategories for "work with others"

 2 

	Category	Quote example
	Work with lecture notes I start with the exercise where I think you could make good progress,
		to get a positive feeling. Yes, then I look in the lecture notes to see if
		there's anything I can use. This semester I have already been able to
		use the lecture notes surprisingly often. (B2)
	Problem solving	I always write it down: What do I have? What do I want? What do I
	strategies	have to show? (T6)
	Use other materials	I occasionally also look on the Internet. (M4)
		Sometimes you can find something in books that helps a lot. (M2)
	Work with others	And analysis, well, we do that in a group, that's much faster than
		doing it alone. (T7)
	-Compare solutions	For example, today we also meet and do the exercises together and
		then talk together about who has solved and how we solved which
		exercise and so on. (M2)
	-Teamwork	We complement each other. Sometimes he has things that I don't
		have, and vice versa. (B2)
	-Ask for hints	And if I get stuck, I write to someone and ask if he can give me a
		hint. (B2)
	-Comprehend	So, when other people already solved it, that I then look at it and try
	solutions of others	to understand it for myself and write it down again. (T4)
	-Copy solutions of	
	others	

Exactly, that's why we just bluntly copied some things without comprehending what was being done. (T5)

  Table2) thus did not only address students' learning and performance goals, but also their motivation and well-being goals, i.e., it is (also) a coping strategy. The following interview excerpt provides a more detailed insight into this balancing and negotiation of different goals with regard to available resources: that was simply because we had no solutions [from others]. There was no other option for us. That was simply the fact. But it was actually better that way. I must say quite honestly. Because you don't get anything out of it. Everything just passes by. And that's exactly the problem. And actually, I have to say, somehow, I mean, I got my admission in Ana[lysis] I, too. And somehow, I understood more. So, it could have been done in Ana[lysis] II as well. And, I mean, I somehow found time to make these exercises at some time. I just have to say that at that time I sat there until two o'clock in the morning, sometimes on Wednesdays, and did math. Fortunately, I don't have to do that anymore and I'm actually glad that I don't have that stress anymore. But, as I said, I don't get anything out of it.

	T3:	And with the exercises, it's pretty much the only thing I do. But even there, I have
		to admit, I don't really engage with it. Because we have such an exercise group
		now, and somebody always has the solution. And most of the time I just write it
		down to get my permission [50%], because there is no time for it. […]
	Interviewer: But I mean, it was a little different last semester, right?
	T3:	Yes, but