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Abstract: The aim of this paper is to analyse and discuss grade 2 students’ conceptions about
working with six cases describing different sharing scenarios. We interviewed 25 students, ages
8—9 years. Five different themes emerged in the thematic analysis. The first theme was about
the importance of how to make sharing fair and that the cases were realistic. The second theme
was about solutions being valid. The third theme covered conceptions about the cases as context
or as concrete materials versus working in a textbook, which was connected to the fourth theme:
to discuss and think versus being quiet. The fifth theme was about working at your desk versus
the whiteboard. The results signal that open problems can alter students’ conceptions about
mathematics but also challenges when creating spaces for such teaching.
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1 Introduction

The different ways students engage with mathematics depend on their different affective
disposition with the subject (Ingram, 2015). Different studies have focused on various
aspects in affect to highlight the connection with affect and how mathematics is per-
ceived and dealt with, such as the different motivation students’ express (Nyman &
Sumpter, 2019), or how different expectations function as a mediator for various choices
students make when solving mathematical tasks (Sumpter, 2013). However, it is not the
case that different affective constructs operate as singular entities. Several researchers
stress how motivation, emotions, and beliefs are intertwined, with each other (e.g., Han-
nula, 2006) or internally such as different types of motivation being combined in one
statement (Nyman & Sumpter, 2019). It means that it can be difficult to separate differ-
ent constructs from each other, which provides various methodological challenges.
Looking at empirical studies, one worrying issue is that students’ affective disposi-
tion in many countries decline with age (e.g., Sumpter & Sollerman, 2023; Wilkins & Ma,
2003). This is true for Sweden too, where grade 5 students have significant more nega-
tive view towards mathematics compared to grade 2 students (Blomqvist et al., 2012).
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The measured decline generates different questions such as what causes it and what do
keep the interest alive. In addition, recent reports stress that negative attitudes, emo-
tions and so forth are established in early schooling (Larkin & Jorgensen, 2016). A study
from Finland concluded that third grade students express conceptions that mathematics
is either nice/ easy or dull/ difficult, but also that they as students can do mathematics
(Pehkonen et al., 2011). It is therefore a more complex picture than just ‘good vs bad’.
When adding that few studies focus on young children’s experiences with mathematics
(Takeuchi et al., 2016), the conclusion is there are several gaps in the area of young chil-
dren’s affect in mathematics education. The present paper aims to offer information
about what young students think about working with open problems compared to their
traditional mathematics education, which here means working with textbook, quietly at
your desk. The research question is: what different conceptions do students express with
respect to problem solving and collective mathematical reasoning?

2 Background

Given that it can be difficult to separate between different affective constructs in data
(e.g., Hannula, 2006; Nyman & Sumpter, 2019), and the aim here is to give a more gen-
eral view of people experiences, the decision is to use the theoretical concept conceptions
defined as an umbrella concept: “a general notion or mental structure encompassing be-
liefs, meanings, concepts, propositions, rules, mental images, and preferences” (Philipp,
2007, p. 259). Hence, conceptions may have both affective and cognitive dimensions.
‘Conceptions’ can then be compared to other constructs aiming to capture similar phe-
nomenon, such as mathematical view (Roesken et al., 2011). It means that we have no
intention to try to separate between emotions, motivations, beliefs, or attitudes, but in-
stead talk about students’ conceptions as an umbrella concept.

There are several reports that students’ affect can change depending on the mathe-
matics teaching. One example is Higgings (1997) that describes how students that partic-
ipated in a one-year long problem solving displayed more positive affect compared to the
control group that had traditional mathematics instruction. Similar results have been re-
ported with Swedish lower secondary students that got to experience a Japanese prob-
lem solving oriented lesson structure (Asami-Johansson, 2015). Hence, students affect
including different socio-mathematical norms depends on teaching, such as what type of
tasks one work with, how to work with them for instance, in random groups, and what
type of support to expect from the teacher (e.g., Liljedahl, 2022).

Here, we are interested in collective mathematical reasoning (e.g., Sumpter, 2016),
and empirical studies on such collaborative work where students face sharing tasks
shows that there often is a tension between students advocating for different interpreta-
tions of what could be considered fair (Eriksson et al., 2023; Hedefalk et al, 2022). Previ-
ous studies show that when facing different types of tasks and working in a collective
manner can causes some affective challenges such as feeling frustrated when your peers
want something different (Ayalon et al., 2022). Other issues that were observed were
negative emotions arising from peer critique, but also learning opportunities when cor-
recting one’s reasoning. In addition, such teaching means that one needs to formulate
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arguments and listen to others. Then, one’s first language also plays a role, especially
with respect to communicating one’s reasoning (Lee & Lee, 2019). Affective factors that
may influence if students with another first language will communicate are self-confi-
dence, speaking anxiety, and motivation (Mulyono & Saskia, 2021). Given that one of the
norms and values in the Swedish school system is that the school should provide situa-
tions so that each student “can consciously determine and express ethical standpoints
based on knowledge of human right and basic democratic values, as well as personal ex-
periences” (Skolverket, 2018, p.10), means that teachers need to be aware of that affec-
tive aspects can function as an obstacle, for all students but especially for students that
do not have Swedish as a first language.

3 Methods

To generate data (e.g., Mason, 2017) to answer the research question, we conducted in-
terviews with 25 grade 2 students (aged around 8-9 years old) from two different classes
from one school. The recording of one interview was not in a good condition and there-
fore discarded, leaving us with 24 interviews to transcribe and analyse. The research pro-
ject, where this study is a part of, is situated in an area considered one of the most segre-
gated areas of Sweden, meaning that none of the children have Swedish as their first lan-
guage. The classes participated in a research design where three teachers have had the
goal to, through didactic modelling, stimulate students’ collective mathematical reason-
ing in three cycles. The teachers have worked with six cases describing six different shar-
ing scenarios. One example is case 6, where the children are asked to share eight biscuits
among two soft toys (here dogs). When the children have shared the biscuits, a third re-
cipient with explicit need (hunger and sadness) is introduced. The children are now fac-
ing a more complex sharing scenario where there are different needs and where re-
sources are scarce (see Sumpter & Hedefalk (2023) for a longer description of the cases).
The first cycle of working with cases was in a class that was not filmed or interviewed. It
functioned as a pilot for the teachers so they could try different didactical choices with-
out having the camera in the classroom. Then, they moved to the two classes that were
filmed and the children interviewed, one after another. After each teaching session, the
teachers and one of the authors of the paper discussed the outcome and made appropri-
ate changes in order to stimulate children’s collective mathematical reasoning, so that
the children got to give arguments but also listen to each other for the different choices
that they made during the problem solving session. The children from the two classes
that were filmed replied to a questionnaire in the start of the research project and then
interviewed when the classes have worked with all the cases. It means that one class had
their last interviews in the end of the fall semester (December 2022) whereas the second
class had their interviews in early May 2023. Here, we will focus on the interview since it
has information about how the children experienced working with problem solving.

The interview guide was a questionnaire developed for studying students’ concep-
tions, including motivation and emotions, and has been tested in several studies (e.g.,
Blomgqvist et al., 2012; Nyman & Sumpter, 2019). The questions in the survey aim to cap-
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ture how students think about mathematics and mathematics lesson, especially in rela-
tion to Swedish lesson, but also general issues such as what you do in a mathematics les-
son. In the second interview, we added the questions “Now you have worked with bis-
cuits and dogs, if I say that is mathematics, what do you say?, “What was fun [when
working with the cases]?, and “What was most difficult?”. The interviews were tran-
scribed using the steps suggested by Mergenthaler and Stinson (1992). One of the steps
that they recommend, given that the study is about conceptions, is that language has in
some cases been changed so that the meaning of the children’s replies is in focus, not the
exact wordings. The data was then analysed using an inductive approach of thematic
analysis (e.g., Braun & Clarke, 2006). We, all four authors, started by going through the
interviews together and discussed possible codes that could fall under different themes.
One example of a code was ‘difficult to make it fair’ which was categorised as ‘Fair share
is important and real’. When all four agreed on a saturation with respect to codes and
themes, three of the authors analysed the interviews using the different codes and
themes. Any unsure data points were discussed and agreed upon.

4 Results

The analysis resulted in five different themes: fair share is important and real, different
solutions are valid, working with cases versus working in a textbook, to discuss or to be
quiet, and working at your desk or working with whiteboards. The chosen quotes are se-
lected to illustrate the themes. The replies are marked with a letter to indicate different
classes (L and M, just to avoid A and B) and a number.

4.1 Fair share is important and real

The first theme is about working with the cases that several students described as diffi-
cult, important, and fun:

Interviewer: What was it that was difficult?

Student M4:That it isn’t.... it is three dogs and it is eight biscuits and then it
is difficult. One can’t give it to them then.

Student L14:When we should share eight biscuits. And [then] one more
came. That was difficult. It never became fair.

Student M1:No, [to make it] fair is difficult.

Several students talk about sharing as difficult, especially case 6. The conclusion
made by Student M1 illustrates the struggle they were facing. However, making it fair
was also fun and important:

Student L6:Shared them and counted them and giving it [to] them. [To]
make [it] fair.

Student L7:Because I thought it was good and fun since we learnt a lot. And
[to] think.
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Student L3:To... that we got to learn and it was teddies. It was real.

The quotes illustrate a conception that working with the cases was not just straight-
forward — it was difficult, especially when cases were complex. But at the same time,
many of the students found the work rewarding.

4.2 Different solutions are valid

Another aspect of working with cases was that all solutions were valid:

Student L3:The solutions were always right. You answered [using] the bis-
cuits every time. How far [one] wish to go.

The students identified a difference between the teacher knowing the right answer
and the students providing a valid solution. In addition, all students got to present their
reasoning:

Student M10:We used the white-board and [we] got to stand [next to] it all
the time. We all [got to] tell.

One student compared how mathematics teaching normally looks like:

Student L4:Yes, but we have only shared to the dogs. And, the teacher has
written on the white board and said that all [solutions] were right. Otherwise,
the teacher writes on the white board and has all [the] right [answers]. One
figure is always twice the area of the other.

The student stresses the difference on who has the agency to determine what is a cor-
rect solution, and when the power shifts. The shift of power was positive:

Student M6:We all got to tell. It was fun.

Most of the replies talk about the joy of presenting their solutions to the other stu-
dents.

4.3 Working with cases or with textbook

Several students talked about the differences between working with the cases and work-
ing with the textbook:

Student Li1: That... one gets to write not so much and in math one has to
write a lot. You have to write almost 100 pages. [...] One gets tired quicker at
math [lesson]. It is not that you get to think and stuff and get to share [things]
out.
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The students talk about the traditional mathematics lessons. In such a lesson, they
have to sit still and write, talking about pencil and paper work. The work with the cases
also meant that the concrete materials were different:

Student M11:The biscuits. We got the biscuits.
Student M8:What is that? When [it] is dogs and biscuits, we have dogs and
biscuits. Other in math class, [the] only thing is to write.

It is not just that they have different materials, it is also what you are get to do with
the materials:

Student L14:When we have other math, we do not have the dogs and the bis-
cuits.

Interviewer:So, what do you have then, when you work with other maths?
Student L14:Then we do not have the dogs. Then we have to write and think.

Here, in the students’ quotes, it is not clear what ‘to think’ means. It appears to be
connected to being quiet:

Interviewer:If we compare work with the biscuits with normal math...
Student L1:1It is different to work with biscuits and books. You draw and write
and count.

[talk about thinking]
Interviewer: Do you think when you work with the biscuits as well?
Student L1:Yes, but more when doing maths. Math is math. You think, then
draws and then teacher correct your answers. But [when working with] bis-
cuits [you] draw. [When working] with a big biscuit, a lot.

It appears that ‘thinking’ represents different things for different students. Some stu-
dents also brought forward what is the same:

Student L3:The difference is that one work with bears and you work with
your hands. [...] What is the same is addition, subtraction, multiplication and
division.

Student L3 points out that the difference is not in the mathematical content but in
the concrete materials — that you got to work with your hands. The replies that were
coded in this category were often connected to the next two categories: to discuss or to
be quiet, and only to work at your desk or to be able to present your work using white-
boards.

4.4 To discuss or to be quiet

A lot of the replies dealt with the differences with working with the textbook at your desk
being quiet whereas when working with the cases, the students were both encouraged to
work together:

LUMAT-B Vol 9 No 2 (2024)



Sumpter et al. (2024) 7/11

Student M5:Like, we get to work alone and stuff.
Student L13:If we work well, we get good. And we have to listen to the
teacher. We have to think.

Many students describe a situation where they sit still at their desks and work in si-
lence. The theme cover also replies to how the children got to present their solutions:

Student M6:We all got to tell. It [was] fun.

Student L5:Tedious/ long. And listen. All.

The chosen quotes illustrate that there are mixed feelings about presenting your rea-
soning. Some students talk about how difficult it was to listen to all solutions; others
stress the importance of listening to each other.

4.5 Desk or whiteboard

Several students stress the joy to go up in front of the class and present their solutions in
front of the whole class:

Student M6:We all got to tell. It [was] fun.

Student M10: We used the whiteboards [small ones that the students have at
their desks] and we were at [the big] whiteboard all the time. We all [got to]
tell.

Although most students found presenting at the whiteboard was fun, one student re-
call one incident:

Interviewer:You are marking the sad face. Why are you feeling in such a way?
Student L10:Because... because... some [other students] laughed when we
were there. When we were at the whiteboard and the teacher had to tell them
that they should not [laugh], but then they already [have laughed].

The student continued that it did not matter that the teacher told the students off —
the damage was already done. The quote illustrates how difficult it is to create a safe
space when working with collective mathematical reasoning.

5 Discussion

The five themes that were the results from the analysis were that fair share is important
and real, different solutions are valid, there is a difference between working with cases
compared to working in a textbook, often connected to whether you are allow to discuss
or to be quiet, and working at your desk or working with whiteboards. The last three cat-
egories combined present traditional mathematics as to be quiet, working alone with the
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textbook at your desk which can be compared to the findings from Pehkonen and col-
leagues (2011). On the other hand, working with the sharing cases (‘dogs and biscuits’)
means that you work together and discuss your solutions, often using concrete materials,
and then present your solution to the other students in the class including listening to
their solutions. The conceptions reflect a mathematics education as a problem solving
teaching (e.g., Asami-Johansson, 2015). Several students explicitly said that presenting
and listening was good but also difficult. Here, ‘difficult’ appears to be a proxy for differ-
ent things, similar to when the grade 2 students in Nyman and Sumpter (2019) used
boredom as a stand in for a handful of negative emotions and motivations. For instance,
difficult could be tedious since you have to listen to several presentations, but also frus-
trating when wanting different things. These are affective challenges similar to those that
have been reported in earlier studies (e.g., Ayalon et al., 2022). Results like these are of
interest in the light of the norms and values of Swedish school: to foster future members
of the society that can listen to others and are able to formulate one’s own reasoning
(Skolverket, 2018). One conclusion is that working with collective mathematical reason-
ing (e.g., Sumpter, 2016) is not a straightforward and easy goal for schools, but an im-
portant one if to fulfil the overarching goal of the Swedish school system. The implica-
tion is that if teachers want to work with this, they need to be aware of that creating such
a norm where students are willing to listen to each other might take time.

Overall, most of the students thought it was fun to discuss and present different solu-
tions, albeit it could be tedious. One student (L.10) brought up one incident that was con-
nected to negative emotions. Given that research has pointed out different affective as-
pects that may influence students with a different language background and their will-
ingness to speak in a classroom (Lee & Lee, 2019; Mulyono & Saskia, 2021), the student’s
reply illustrates such findings with respect to mathematical problem solving and collec-
tive mathematical reasoning (e.g., Sumpter, 2016). Since creating a collective mathemat-
ical reasoning space is not easy, our results suggest that doing it in a non-first language
classroom adds more challenges. One possible implication is that teachers, especially in
multi-lingual classrooms, need to be aware of how to create a thinking classroom (e.g.,
Liljedahl, 2022) where everyone feel secure to present their solutions (Ayalon, et al.,
2022).

The view of mathematics being working in a textbook, quiet and alone at your desk
as different as working together, with concrete material, discussing and then presenting
your solution signal that students do form socio-mathematical norms or mathematical
views rather quickly (e.g., Roesken et al., 2011) and at an early age Blomqvist et al., 2012;
Larkin & Jorgensen, 2016). It appears that they have different affective dispositions to-
wards traditional mathematics compared to problem solving (e.g., Ingram, 2015) which
is similar results as previous studies (e.g., Asami-Johansson, 2015; Higgings, 1997). The
students signal it is a positive shift, including a shift of power of who is right. Here, the
focus has not been on measuring a change but more to describe students’ conceptions af-
ter working with six sharing scenarios. Therefore, we cannot say if there has been a
change on the basis of the results of the present study. We therefore suggest a quantita-
tive study as a follow up study to see if the students maintain a positive disposition to-
wards mathematics (e.g., Blomqvist et al., 2012). Such as study will provide information
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if a small intervention — to work with six mathematical problems — can influence how
children experience mathematics as a subject. Also, given that there are few studies fo-
cusing on young children’s experience of different mathematical teaching (Takeuchi et
al., 2016), such a study would increase our knowledge how different teaching is received.

Research ethics

Author contributions

L.S.: conceptualization, investigation, methodology, project administration, validation, visuali-
zation, writing—original draft preparation, writing—review and editing

H.E.: data collection and curation, formal analysis, writing—review and editing
M.H: formal analysis, writing—review and editing

P.M.: initial analysis, writing—review and editing

All authors have read and agreed to the published version of the manuscript.

Artificial intelligence

Grammarly has checked the spelling, but no artificial intelligence has been used for the analysis
of data or the writing of the paper.

Funding

This research was funded by the Swedish Institute for Educational Research (Skolforskningsin-
stitutet), project 2021-00068.

Institutional review board statement

The project has been checked according to the standards of research ethics through the system
provided by Stockholm University, Sweden.

Informed consent statement

Informed consent was obtained from all research participants and their parents.

Data availability statement

Transcribed data can be shared upon request. Other data is unavailable due to privacy or ethical
restrictions.

Acknowledgements

The authors wish to thank the respondents, the participating school, and the Swedish Institute
for Educational Research (Skolforskningsinstitutet) who funded the research.

LUMAT-B Vol 9 No 2 (2024)



Sumpter et al. (2024) 10/11

Conflicts of Interest

The authors declare no conflicts of interest.

References

Asami-Johansson Y. (2015). Designing mathematics lessons using Japanese problem solving oriented lesson
structure. A Swedish case study. (Licentiate thesis). Linkoping: Linkopings universitet.

Ayalon, M., Wilkie, K. J., & Eid, K. H. (2022). Relating students’ emotions during argumentative discourse to their
learning of real-life functional situations. Educational Studies in Mathematics, 110(1), 23—48.
https://doi.org/10.1007/s10649-021-10121-5

Blomgvist, A., Elamari, U., & Sumpter, L. (2012). Grade 2 and Grade 5 students’ conceptions about mathematics
and mathematics education. In G.H. Gunnarsdottir, F. Hreinsdottir, G. Palsdottir, M. Hannula, M. Hannula-
Sormunen, E. Jablonka, U. Jankvist, A. Ryve, P. Valero & K. Waege (Eds.), Proceedings of NORMA 11: The
sixth Nordic conference on mathematics education (pp. 187—-196). Reykjavik.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2),
77—101. https://doi.org/10.1191/1478088706qpo630a

Eriksson, H., Hedefalk, M., & Sumpter, L. (2023). The tension between division and fair share. In H. Palmér, C.
Bjorklund, E. Reikerds & J. Elofsson (Eds.), Teaching Mathematics as to be Meaningful — Foregrounding Play
and Children’s Perspectives. (pp.69—79). Springer, Cham. https://doi.org/10.1007/978-3-031-37663-4_6

Hannula, Markku S. (2006). Motivation in Mathematics: Goals Reflected in Emotions. Educational Studies in
Mathematics, 63(2), 165-178. https://doi.org/10.1007/s10649-005-9019-8

Hedefalk, M., Eriksson, H., Markkanen, P., & Sumpter, L. (2022). 5-year-olds in between of sharing and division.
Philosophy of Mathematics Education Journal, 39.

Higgins, K. M. (1997). The effect of year-long instruction in mathematical problem solving on middle-school
students' attitudes, beliefs, and abilities. The Journal of Experimental Education, 66(1), 5—28.
https://doi.org/10.1080/00220979709601392

Ingram, N. (2015). Students' relationships with mathematics: Affect and identity. In M. Marshman, V. Geiger, & A.
Bennison (Eds.), Mathematics education in the margins (Proceedings of the 38th annual conference of the
Mathematics Education Research Group of Australasia), (pp. 301—308). Sunshine Coast: MERGA.

Larkin, K., & Jorgensen, R. (2016). ‘T hate maths: why do we need to do maths?’ Using iPad video diaries to
investigate attitudes and emotions towards mathematics in year 3 and year 6 students. International Journal
of Science and Mathematics Education, 14, 925—944. https://doi.org/10.1007/s10763-015-9621-x

Lee, J. S., & Lee, K. (2019). Affective factors, virtual inter- cultural experiences, and L2 willingness to communicate
in in-class, out-of-class, and digital settings. Language Teaching Research, 24(6), 813—833.
https://doi.org/10.1177/1362168819831408

Liljedahl, P. (2022) Actions Speak Louder than Words: Social Persuasion through Teaching Practice. Twelfth
Congress of the European Society for Research in Mathematics Education (CERME12), Bozen-Bolzano, Italy.
hal-03745616

Mason, J. (2017). Qualitative researching. Sage.

Mergenthaler, E., & Stinson, C.H. (1992). Psychotherapy transcription standards. Psychotherapy Research 2(2),
125—42. https://doi.org/10.1080/10503309212331332904

Mulyono, H., & Saskia, R. (2021). Affective variables contributing to Indonesian EFL students’ willingness to
communicate within face-to-face and digital environments. Cogent Education, 8(1).
https://doi.org/10.1080/2331186X.2021.1911282

Nyman, M., & Sumpter, L. (2019). The issue of ‘proudliness’: Grade 2 and Grade 5 students’ motivation towards
mathematics. LUMAT: International Journal on Math, Science and Technology Education, 7(2), 80-96.
https://doi.org/10.31129/LUMAT.7.2.331

Pehkonen, E., Ahtee, M., Tikkanen, P., & Laine, A. (2011). Pupils’ conceptions on mathematics lessons revealed via
their drawings. In Current State of Research on Mathematical Beliefs XVII. Proceedings of the MAVI-17
Conference (pp. 182-191).

Philipp, R. A. (2007). Mathematics teachers’ beliefs and affect. In F. K. Lester (Ed.), Second Handbook of Research
on Mathematics Teaching and Learning (pp. 257—315). Information Age Publishing.

LUMAT-B Vol 9 No 2 (2024)


https://doi.org/10.1007/s10649-021-10121-5
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1007/978-3-031-37663-4_6
https://doi.org/10.1007/s10649-005-9019-8
https://doi.org/10.1080/00220979709601392
https://doi.org/10.1007/s10763-015-9621-x
https://doi.org/10.1177/1362168819831408
https://doi.org/10.1080/10503309212331332904
https://doi.org/10.1080/2331186X.2021.1911282
https://doi.org/10.31129/LUMAT.7.2.331

Sumpter et al. (2024) 11/11

Roesken, B., Hannula, M. S., & Pehkonen, E. (2011). Dimensions of students’ views of themselves as learners of
mathematics. ZDM, Mathematics Education 43(4), 497—506. https://doi.org/10.1007/s11858-011-0315-8

Skolverket [Swedish National Agency for Education] (2018). Curriculum for the compulsory school, preschool
class and school-age educare: Revised 2018.

Sumpter, L., & Hedefalk, M. (2023). Néar dela lika ar olika. [When fair share is not equal] Nordisk
Barnehageforskning, 20(2), 110—129. https://doi.org/10.23865/nbf.v20.256

Sumpter, L., & Sollerman, S. (2023). Changes in affect: Patterns in Grade 4 and grade 8 students’ expressed
emotional directions. International Journal of Mathematical Education in Science and Technology, 54(8),
1598-1613. https://doi.org/10.1080/0020739X.2023.2184279

Sumpter, L. (2013). Themes and interplay of beliefs in mathematical reasoning, International Journal of Science
and Mathematics Education, 11(5), 1115-1135. https://doi.org/10.1007/s10763-012-9392-6

Sumpter, L. (2016). Two frameworks for mathematical reasoning at preschool level. In T. Meaney, O. Helenius,
M.L. Johansson, T. Lange & A. Wernberg (Eds.), Mathematics Education in the Early Years: Results from the
POEMZ2 Conference, 2014, (pp. 157-169). Springer.

Takeuchi, M. A., Towers, J., & Plosz, J. (2016). Early years students’ relationships with mathematics. Alberta
Journal of Educational Research, 62(2), 168-183. https://doi.org/10.11575/ajer.v62i2.56197

Wilkins, J. L., & Ma, X. (2003). Modeling change in student attitude toward and beliefs about mathematics. The
Journal of Educational Research, 97(1), 52-63. https://doi.org/10.1080/00220670309596628

LUMAT-B Vol 9 No 2 (2024)


https://doi.org/10.1007/s11858-011-0315-8
https://doi.org/10.1080/0020739X.2023.2184279
https://doi.org/10.1007/s10763-012-9392-6
https://doi.org/10.11575/ajer.v62i2.56197
https://doi.org/10.1080/00220670309596628

	1 Introduction
	2 Background
	3 Methods
	4 Results
	4.1 Fair share is important and real
	4.2 Different solutions are valid
	4.3 Working with cases or with textbook
	4.4 To discuss or to be quiet
	4.5 Desk or whiteboard

	5 Discussion
	Research ethics
	Author contributions
	Artificial intelligence
	Funding
	Institutional review board statement
	Informed consent statement
	Data availability statement
	Acknowledgements
	Conflicts of Interest

	References

