
Vol.:(0123456789)

New Zealand Journal of Educational Studies
https://doi.org/10.1007/s40841-024-00318-6

1 3

ARTICLE

Diverse Students’ Mathematical Wellbeing

Julia L. Hill1   · Jodie Hunter2

Received: 13 October 2023 / Accepted: 20 March 2024 
© The Author(s) 2024

Abstract
Supporting student wellbeing in schools is increasingly becoming a global prior-
ity. However, research and initiatives primarily focus on general wellbeing rather 
than subject-specific experiences. Given the pervasive levels of mathematics anxi-
ety, negative attitudes, and disengagement in mathematics education, we argue for 
a more contextualised wellbeing approach. We define ‘mathematical wellbeing’ 
(MWB) as the fulfilment of values whilst learning mathematics accompanied by 
positive feelings (e.g., enjoyment) and functioning (e.g., engagement) in the dis-
cipline. We report on 3073 New Zealand Year Three to Eight students’ responses 
to a survey measuring their fulfilment of seven MWB values: accomplishments, 
cognitions, engagement, meaning, perseverance, positive emotions, and relation-
ships. Students’ MWB was highest for relationships and perseverance and lowest 
for engagement and positive emotions; MWB declined from Years Three to Eight; 
females often rated higher MWB than males; school sociodemographic status was 
mostly not significant, whilst engagement and positive emotions differed across eth-
nicities. Research implications include understanding target areas to improve diverse 
students’ experiences and wellbeing in mathematics education.

Keywords  MWB · Mathematics education · Values · Culture · Affect · Emotions · 
Engagement · Relationships

Introduction

Many research studies (e.g., Ashcraft, 2002; Li et  al., 2021; Perry, 2004; Way 
et  al., 2020) over several decades continue to show the relationship between neg-
ative affect and mathematics teaching and learning. This is evidenced by the lack 
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of improvement concerning students’ attitudes, interests, and engagement in math-
ematics; underrepresentation of specific groups (e.g., females, minorities, and Indig-
enous students); and student avoidance of advanced mathematics subjects in second-
ary school and university (English, 2016; Grootenboer & Marshman, 2015; Watt 
et  al., 2019)—all indicators of pervasive illlbeing in mathematics. Earlier studies 
(Grootenboer & Marshman, 2015; Larkin & Jorgensen, 2016) highlighted that stu-
dents often start school feeling positive towards mathematics, so it is likely not the 
discipline of mathematics per se that creates negative affect but how students expe-
rience mathematics in school. Given that students’ mathematical affect (e.g., emo-
tions, interests, attitudes, beliefs) and engagement diminish as they progress from 
primary to secondary school (Grootenboer & Marshman, 2015; Supter & Sollerman, 
2023; Widland et  al., 2021), we conjecture that student wellbeing in mathematics 
education—or ‘mathematical wellbeing’ (MWB) might also decline. Specifically, 
as students progress through school, many core or ‘ultimate values’ of students are 
increasingly not being fulfilled in the mathematics classroom, potentially contribut-
ing to mathematical anxiety, disengagement, avoidance of mathematics, and mathe-
matical illbeing. For instance, as students advance from primary to middle schooling 
and then secondary school, they increasingly work independently in mathematics, 
which potentially clashes with their social values; they increasingly ask, ‘what is the 
point of learning this?’ thwarting students’ valuing of meaningful experiences; and 
high stakes assessments in the upper secondary years emphasise failings rather than 
their successes which challenges students’ valuing of accomplishment. Improving 
student wellbeing is fast becoming a core aim of school education (UNESCO, 2022; 
United Nations, n.d.). However, subject-specific explorations of student wellbeing 
are lacking, with most focusing on wellbeing across all subjects combined.

Given that mathematics is often challenging for many students, we argue for a 
more contextualised wellbeing approach targeted to individual subject disciplines. A 
wellbeing focus emphasises students’ strengths while acknowledging the values that 
are being (un)fulfilled in the learning process. Previous studies (Hill et  al., 2021, 
2022, 2023; 2024) have examined student wellbeing specific to mathematics educa-
tion, uncovering seven values (i.e., accomplishment, cognitions, engagement, mean-
ing, perseverance, positive emotions, and relationships) that, when fulfilled support 
students to feel good, function well, and thus have high MWB. Yet, most of these 
explorations focus on Australian secondary students and pay little attention to age 
and demographic differences in MWB. Studies have been undertaken in New Zea-
land focused on aspects of wellbeing in education or attitudes to learning mathe-
matics (Educational Assessment Research Unit (EARU) & New Zealand Council 
of Educational Research (NZCER), 2023; Ritchie, 2023). However, it appears that 
there are limited studies from New Zealand that focus explicitly on MWB. Addition-
ally, international studies with culturally diverse groups of students are also lacking. 
This paper attends to these gaps in the research field by examining MWB for diverse 
New Zealand students across primary, middle, and lower secondary schools.
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Theoretical Framing and Literature Review

This section first explores the underpinning theoretical framework and key concepts. 
Second, given the limited studies exploring demographic differences in MWB, we 
review related studies reporting on students’ emotions, affect, and learning experi-
ences in mathematics across age, gender, and socioeconomic groups.

A Value Fulfilment Framework of MWB

Values act as the blueprint for our wellbeing because values represent what is impor-
tant; they guide our decisions, judgments, and actions and serve as benchmarks to 
assess how well our lives (and educational experiences) are going (Halstead, 1996; 
Schwartz, 2012; Tiberius, 2018). When values are fulfilled, individuals generally 
feel happy (i.e., hedonic wellbeing) and function optimally (i.e., eudemonic well-
being) (Huppert & So, 2013). We define wellbeing according to value fulfilment 
theory (Tiberius, 2018), which posits that "our lives go well to the extent that we 
pursue and fulfil our appropriate values… your life goes badly to the degree that 
you live a life that has little value fulfillment" (Tiberius, 2018, p. 34). This theory 
provides insights into enhancing wellbeing by identifying students’ values and sug-
gesting actions for teachers and students, such as pedagogical approaches, classroom 
atmosphere, and class positioning, to facilitate the fulfilment of these values. Tibe-
rius described core or ‘ultimate values’(UVs) as values valued for their own sake, 
generally consistent across individuals and contexts (e.g., environments, cultures), 
and most predictive of wellbeing. Close relationships, meaningful experiences, or 
happiness are examples of UVs (Seligman, 2011; Tiberius, 2018). Underneath UVs 
are instrumental values (IVs). IVs are valued to achieve higher UVs, and IVs can 
differ widely across individuals and contexts (Tiberius, 2018). Examples of IVs are 
helping others, friendships, or group work, and these IVs are valued to achieve close 
relationships (a UV).

Applied to mathematics education, we define MWB as the realisation of values 
within the mathematics learning process (Hill et  al., 2022). Fulfilling these val-
ues fosters happiness and optimal functioning in the subject (Huppert & So, 2013; 
Tiberius, 2018). For example, a mathematics student who values peer support will 
likely seek collaborative learning opportunities in the classroom, enjoy and engage 
more, and thus have higher MWB when such opportunities are provided. The MWB 
framework used in this study was developed theoretically through a scoping review 
and then empirically confirmed with primary and secondary students (Hill et  al., 
2021, 2022, 2023). Across these studies, Hill and colleagues identified seven UVs 
that, when fulfilled, foster students’ MWB: Accomplishments, cognitions, engage-
ment, meaning, perseverance, positive emotions, and relationships (for descriptions 
of these, see Table 1). These UVs were derived from other wellbeing frameworks 
including Seligman’s PERMA model (Positive emotions, Engagement, Relation-
ships, Meaning, and Accomplishment) (Seligman,  2011), Kern’s et  al.’s  EPOCH 
model (Engagement, Perseverance, Optimism, Connectedness, Happiness) (Kern 
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et  al.,  2016), the Organization for Economic Co-operation and Development 
(OECD) framework of student wellbeing in schools (OECD, 2015), and an earlier 
MWB model (Clarkson et al., 2010). The hierarchy of these UVs can differ across 
different groups of students (e.g., country, culture, gender) (Hill et al., 2022; 2023). 
For example, students from collectivist cultures (e.g., Pacific peoples) may prioritise 
relationships more than those from individualist cultures (e.g., Western Europeans).

Wellbeing models and frameworks (e.g., PERMA, EPOCH, MWB) are reduc-
tionist; however, wellbeing is highly complex and ephemeral. A plus side of sim-
plified wellbeing frameworks (like those mentioned above) is that teachers and 
schools can relate to and understand these; they also provide tangible and potentially 
measurable entities (Kern, 2021). Values are an excellent place to start because they 
signpost what is most important, and we can measure the extent to which students 
experience or act on these values. Our study incorporates a survey (see Table 3) to 
measure students’ enacted values in mathematics education to quantify students’ 
value fulfilment – that is, their MWB.

Age and Demographic Differences in Student Affect and MWB

To our knowledge, no studies have examined changes in student MWB across pri-
mary to middle years and early secondary school. However, the increase in anxi-
eties, negative emotions, and attitudes over this transition (e.g., Widland et  al., 
2021) would suggest that students’ MWB would also decrease. As students pro-
gress through schooling, the classroom’s social and physical structures, teaching, 
and pedagogies significantly change. Students move from discrete self-contained 
to more heterogeneous classrooms; learning becomes less scaffolded; textbook use 
increases; mathematics learning transitions from concrete to more abstract, whilst 
collaborative pedagogies are often replaced by independent working arrangements 
(Banilower et  al., 2013; Prendergast et  al., 2019; Wilkie, 2013). These shifts are 
often accompanied by a negative slide in students’ feelings, attitudes, and engage-
ment in mathematics (Grootenboer & Marshman, 2015; Widland et  al., 2021). 
The primary to middle and secondary school transition (i.e., middle school period) 
often presents the most significant challenges for students, which can be more pro-
nounced in the mathematics classroom (Bicknell & Hunter, 2012; Prendergast et al., 
2019). Students often begin school feeling positive towards mathematics and fin-
ish the primary years with a similar positive disposition (Caygill & Kirkham, 2008; 
Grootenboer & Marshman, 2015). However, by the time students reach middle 
and secondary school, many students experience a detrimental shift in their affect 
and engagement (Attard, 2011; Supter & Sollerman, 2023). For example, a cross-
sectional study noted that New Zealand students’ confidence with and attitudes 
towards mathematics decreased, and mathematics anxiety increased during the tran-
sition to secondary school (Grootenboer & Marshman, 2015). The 2015 Trends in 
International Mathematics and Science Study (TIMSS) study noted that across the 
OECD countries, 81% of upper primary (Year 4) students liked or very much liked 
mathematics, and 21% did not, which in Year 8 shifted to 61% who liked or very 
much liked mathematics, and 38% did not (Mullis et al., 2016). Likewise, students’ 



	 New Zealand Journal of Educational Studies

1 3

enjoyment, interest, and confidence in mathematics significantly declined from 
Year  4 to Year  8 (Supter & Sollerman, 2023). These results are paralleled in the 
most recent National Monitoring Study of Student Achievement (NMSSA) under-
taken in New Zealand in 2022 (EARU & NZCER, 2023). Similarly, Attard (2010) 
noted that students reported pedagogical and curricular changes over the transition 
from primary to secondary. For example, a faster-paced curriculum, fewer teacher-
student interactions, more assessments, less ‘hands-on’, and more independent than 
collaborative working—all these changes negatively impacted students’ perceptions 
of and engagement towards mathematics (Attard, 2010). Deiso and Fraser (2019) 
also reported a deterioration in students’ attitudes and enjoyment towards mathemat-
ics over the primary to middle years and secondary school transition.

Limited studies have examined gender differences in students’ MWB. Gender 
is defined here as the socially constructed characteristics of boys and girls (World 
Health Organization, n.d.). Given that extant literature attests to gender differ-
ences in mathematical affect and values (e.g., Deiso & Fraser, 2019; Hill & Hunter, 
2023), we expect a similar gender pattern in students’ MWB, which we investigate 
in this study. For instance, various studies purport that female students are more 
anxious despite having greater motivations to succeed in mathematics (Grooten-
boer & Marshman, 2015; Penty & Huebeck, 2013); male students held more posi-
tive self-concepts, intrinsic motivation, and had higher performance expectations 
than females (Skaalvik & Skaalvik, 2004; Watt et al., 2012); and females perceived 
mathematics to be less useful for their lives than males (Grootenboer & Marshman, 
2015). Supter and Sollerman (2023) reported that in Year Four, females liked and 
enjoyed mathematics less and were less confident than males, and by Year Eight, this 
gender affect divide increased further. Similarly, the NMSSA study in New Zealand 
has found that boys scored higher on the attitude to mathematics scale (EARU & 
NZCER, 2023). Several studies asserted that females espoused more socially related 
values in mathematics, such as family support, peer collaboration, and respectful 
classroom relationships (e.g., Hill & Hunter, 2023; Wong, 1995), yet simultaneously 
rated receiving less social support, undertook less group work, and felt less involved 
than males in the mathematics classroom (Eccles, 2011; Samuelsson & Samuelsson, 
2016). These findings suggest that female students’ socially directed values might be 
less likely to be fulfilled in the mathematics classroom than males.

In many countries, including New Zealand, there is a correlation between low 
socioeconomic status (SES) backgrounds and ethnicity, which is often reflected in 
indigenous and migrant groups being from low SES communities. Strand (2013) 
indicated that students from low SES groupings may experience disadvantages due 
to lower teacher expectations. Additionally, Guo et  al. (2015) showed that higher 
SES students were more likely to hold positive motivations, have higher mathemat-
ics achievement and aspirations, and perceive mathematics as more useful. Groot-
enboer and Marshman (2015) found that students from higher SES groups tended to 
hold more positive mathematics attitudes and were less anxious. However, interest-
ingly, in the New Zealand context, results from the recent NMSSA study report dif-
fer from these findings, with Pacific students scoring higher on the attitude to math-
ematics scale than non-Pacific students and students from low decile schools also 
scoring higher in their attitude to mathematics than those from mid to high decile 
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schools (EARU & NZCER, 2023). In New Zealand, school decile has been used as 
a proxy for the socio-economic status of school catchment areas with lower decile 
schools in lower socio-economic neighbourhoods. In summary, although these stud-
ies have some differing results, it is clear that age, gender, and SES impact students’ 
experiences and feelings towards mathematics education. In this study, we extend 
this to explicitly explore differences in MWB across groups of students.

The Current Study

This study examines the extent to which diverse students in New Zealand are thriv-
ing in mathematics education. Specifically, we respond to the following research 
questions:

(1)	 To what extent are primary and middle-year New Zealand students experiencing 
the seven MWB ultimate values (UVs: accomplishments, cognition, engagement, 
meaning, perseverance, positive emotions, and relationships)?

(2)	 Do primary and middle years students’ experiences of these seven UVs differ 
across student year levels and demographic groups?

Research Design and Methods

Participants

Participants included 3073 Years Three to Year  Eight students (aged between 
seven and thirteen years) attending one of 35 state schools across New Zealand. 
Schools covered urban, regional, and rural areas. This included 29 primary schools 
(Year One to Year Six), one full primary school (Year One to Year Eight students), 
two Intermediate schools (Year Seven to Year Eight) and three secondary schools 
(Year Seven to Year 13). All of the schools were involved in a professional learn-
ing and development initiative funded by the New Zealand Ministry of Education 
focused on raising achievement in mathematics of diverse groups of students (see 
Hunter & Hunter, 2023; Hunter et al., 2018). This, in part, accounts for the higher 
proportion of students from low socio-economic and diverse cultural backgrounds 
in the sample. Student demographic characteristics are summarised in Table 2. All 
schools were invited to participate in the study by an email invitation to the school 
leadership. Following consent from the school principal, an opportunity was pro-
vided for the parents and students to opt out of the study. The Ethics committee 
approved the overall study at the second author’s institution.

Data Collection

The students completed a Qualtrics survey during regular class time sometime 
between March 2020 and March 2021. Here, we report on students’ responses 



	 New Zealand Journal of Educational Studies

1 3

to 17 Likert questions measuring the degree of value fulfilment (i.e., values that 
are enacted or experienced) for each of the seven UVs, with the survey questions 
summarised in Table 3. Children can struggle to reflect on and rate their values 
(Collins et  al., 2017; Döring et  al., 2010). Thus, surveys measuring children’s 
values are often worded so that children compare each survey item to their own 
lives and context. For example, the Portrait Values Questionnaire (PVQ; Döring 
et al., 2010) asks students to rate the importance of values by responding to the 
question “How much like you is this person” (p. 628) and using a six-point scale; 
the children rate the level of similarity as a proxy for the degree of importance (or 
valuing). Thus, we adopt similar wording in our MWB survey, which measures 
students’ enacted values or value fulfilment.

Given that our seven UVs were deductively derived from other wellbeing 
models, our MWB survey mostly adapted the wording from existing wellbeing 
surveys (e.g., Butler & Kern, 2016; Kern et al., 2016). For instance, Kern et al. 
(2016) EPOCH survey (Engagement Perseverance, Optimism, Connectedness, 
Happiness) measuring adolescent wellbeing included the survey item I am a hard 
worker (measuring perseverance). To be relevant to MWB, we adapted this to: 
I work hard at my maths learning; likewise, I get completely absorbed in what 
I am doing (measuring engagement) was adapted to When I am doing maths, 
I get completely absorbed in what I am doing. Using a digital device, students 

Table 2   Student demographic characteristics

SES socioeconomic status, Low SES schools ranged from deciles 1–3, medium SES schools ranged from 
deciles 4–6, high SES schools ranged from deciles 7–9

Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Row totals

n % n % n % n % n % n % n %

Total 453 15 615 20 736 24 747 24 246 8 276 9 3073 100
Gender
 Female 226 7 307 10 365 12 359 12 152 5 165 5 1574 51
 Male 227 7 308 10 371 12 388 13 94 3 111 4 1499 49

School SESa

 Low 245 8 388 13 433 14 435 14 178 6 196 6 1885 61
 Med 145 5 171 6 188 6 207 7 62 2 79 3 853 28
 High 64 2 54 2 107 4 101 3 6  < 1 3  < 1 335 11

Ethnicity
 African 7  < 1 5  < 1 10  < 1 5  < 1 2  < 1 1  < 1 30 1
 Asian 33 1 49 2 68 2 52 2 19 1 30 1 251 8
 Indian/Pakistani 46 1 49 2 62 2 51 2 9  < 1 19 1 236 8
 Māori 100 3 120 4 154 5 148 5 60 2 53 2 635 20
 Middle east 10  < 1 9  < 1 12  < 1 17 1 3  < 1 3  < 1 54 2
 NZ european 117 4 212 7 262 9 240 8 66 2 73 2 970 32
 Pacific nations 102 3 172 6 166 5 183 6 82 3 90 3 795 26
 Unspecified 4  < 1 9  < 1 11  < 1 60 2 6  < 1 12  < 1 102 3
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responded to the randomised survey questions using a five-point scale ranging 
from one (strongly disagree) up to five (strongly agree).

The confirmatory factor analysis results provided acceptable data model fit for 
this New Zealand sample, χ2 = 377.29, df = 98, p < 0.001, TLI = 0.98, CFI = 0.99, 
RMSEA (90% CI) = 0.033 (0.029, 0.036), SRMR = 0.022. Factor loadings (λ) 
ranged from 0.59 to 0.81.

The seven UVs also demonstrated a high level of internal consistency, confirming 
the reliability of the survey instrument (Cronbach’s α = 0.91).

Data Analysis

The survey responses were imported into SPSS (Version 29) for statistical analysis. 
Pearson correlations were computed between the seven UVs to determine the rela-
tionship between different UVs.

Responding to our first research question, we examined the overall mean dif-
ferences across the seven UVs, with one-way repeated measures ANOVA (using 
Greenhouse–Geisser corrections if needed), determining which MWB values 
were rated significantly higher than others across the whole sample. Measures of 

Table 3   The MWB survey wording

UV = ultimate values

Ultimate/instrumental value Item # Example survey question wording

Accomplishment (UV) A1 I feel like I am making progress towards my goals in maths
A2 In maths I feel like I am achieving the important goals I have set 

for myself
Cognitions (UV) C1 I have the maths skills that I need to complete my work in maths

C2 I am able to solve the maths problems that we need to do
Engagement (UV) E1 When I am doing maths I get completely absorbed in what I’m 

doing​
E2 When I am learning new things in maths I feel deeply interested

Meaning (UV) M1 I feel like my maths learning has a purpose and is meaningful 
to me

M2 I feel like my maths learning is valuable and worthwhile
Perseverance (UV) P1 In maths I finish whatever I begin

P2 I work hard at my maths learning
P3 I keep at my maths work until I am done with it

Positive emotions (UV) PE1 When I am doing maths I have a lot of fun
PE2 When I am doing maths I feel happy
PE3 When I am doing maths I feel positive

Relationships (UV) R1 I have help and support from my maths teacher/s when I need it
R2 When I have a problem with my maths learning I have someone 

to help me
R3 I have friends that support me with my maths learning when I 

need it
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effect size were calculated using partial eta-squared (η2). We calculated an over-
all MWB score by averaging the scores across the seven UVs. While we include 
students’ overall MWB in Figs. 1 and 2, we did not statistically compare students’ 
overall MWB across groups of students because single-score wellbeing measures 
lack the specificity needed for change; they also disregard the multidimensional 
nature of wellbeing (Kern et al., 2016). 

To answer research question two, we used a series of seven one-way multifac-
torial ANOVA with Bonferroni corrections to investigate if each UV was rated 
significantly higher or lower by certain groups of students (i.e., year level, gender, 
ethnicity, SES). The UVs were used as the dependent variables, and eight-year 
levels, two genders, eight ethnic groups, and three school SES levels as fixed fac-
tors. Levene’s tests confirmed the homogeneity of variance for all ANOVA tests. 
All main effects were examined. Two-way interactions between year level and 
gender were also explored given the widely reported gender and year level dif-
ferences in mathematical affect (e.g., Grootenboer & Marshman, 2015), and to 
determine if any gender differences in MWB were more pronounced for middle-
year students than primary students.
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Fig. 1   Mean value ratings across the seven UVs across the whole sample. Note. UVs are ordered from 
the highest (left box) to the lowest (right box) mean ratings. Rel = Relationships, Pers = perseverance, 
Acc = Accomplishment, Mean = Meaning, Cogs = Cognitions, PosE = Positive emotions, Eng = Engage-
ment, Total MWB = mean score across the seven UVs
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Results

As shown in Table 4, the seven UVs were all positively related to each other, with 
the strongest correlations observed between cognitions and perseverance (r = 0.64) 
and between positive emotions and engagement (r = 0.64). Overall, MWB correlated 
most strongly with positive emotions (r = 0.82). Relationships had the weakest cor-
relations with the other UVs (0.38 < r < 0.44) and with overall MWB (r = 0.64).
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Fig. 2   Mean UV scores and overall MWB across year levels

Table 4   Correlations across the seven UVs

A  accomplishments, C cognitions, E engagement, M meaning, P perseverance, PE positive emotions, R 
relationship; overall, MWB is the mean score across the 7 UVs
**p < 0.001

Pearson correlations

Overall MWB A C E M P PE R

Overall MWB
A 0.79**
C 0.77** 0.56**
E 0.77** 0.52** 0.48**
M 0.77** 0.57** 0.50** 0.55**
P 0.79** 0.59** 0.64** 0.53** 0.53**
PE 0.82** 0.57** 0.56** 0.64** 0.58** 0.58**
R 0.64** 0.44** 0.37** 0.38** 0.43** 0.43** 0.42**
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Across all 3073 students the means scores differed significantly across the 
seven UVs, F(6.35, 19,347.9) = 88.57, p < 0.01). As shown in Fig.  1, the UV 
relationships had the highest mean rating (M = 4.04, SD = 0.9), followed by per-
severance (M = 4.01, SD = 0.87), accomplishments (M = 3.98, SD = 0.96), mean-
ing (M = 3.96, SD = 0.98), cognitions (M = 3.9, SD = 0.96), positive emotions 
(M = 3.85, SD = 1.02), and engagement (M = 3.77, SD = 0.99). Figure 1 also shows 
engagement and positive emotions skewed towards lower ratings compared to the 
other UVs. Pairwise comparisons using Bonferroni corrections indicated that the 
three highest-rated UVs (i.e., relationships, perseverance, and accomplishments) 
were each rated significantly higher (all p < 0.01) than cognitions, engagement, 
and positive emotions. The UV meaning was rated significantly lower than the 
top two (i.e., relationships and perseverance) but significantly higher than the 
remaining UVs (cognitions, positive emotions, and engagement). Cognition was 
rated significantly higher than only engagement.

Group differences across the UVs were also investigated. Table  5 sum-
marises each UV mean value and standard deviation across each demographic 
group. Main effects for year level were found across each of the MWB values 
(see Table  6) with small to medium effect sizes, attributed to younger students 
experiencing each of the UVs significantly more than the older students. Figure 2 
shows the steady decline in scores from Years Three to Eight, with the sharpest 
decline over the primary to middle or secondary school transition (i.e., Years Six 
to Seven, average MD = 0.18 across the UVs). Notably, positive emotions showed 
the greatest decrease (MD = 0.69) and effect size (η2 = 0.05) from Years  Three 
to Eight, shifting from the second-highest rated MWB value to the second-
lowest overall. However, between Years Five and Six and between Years Seven 
and Eight, students’ mean ratings across each MWB value increased slightly or 
remained consistent. However, these changes were not significant.

Main effects for gender were found for the UVs accomplishment, meaning, 
perseverance, and relationships, with females rating these values higher than 
males (as shown in Table 6). School SES main effects were discovered for per-
severance only, with higher mean ratings reported by medium SES schools (i.e., 
deciles four to six) compared to low SES schools (i.e., deciles one to three). 
Finally, significant two-way gender x year level interactions were observed for 
positive emotions, attributed to Year  Five and Six males reporting this value 
higher than females in these year groups.

Main effects were found for ethnicity in relation to the UV engage-
ment  (Table  6). Indian/Pakistani students rated engagement significantly higher 
than Māori, New Zealand European, and Pacific students. Additionally, Māori 
students rated engagement higher than Pacific students, while Pacific students 
rated it higher than New Zealand European students.

Similarly, main effects were observed for the UV positive emotions. Asian 
students rated positive emotions higher than New Zealand European students. 
Indian/Pakistani students rated it higher than Māori, New Zealand European, and 
Pacific students, and Pacific students rated it higher than New Zealand Europeans.



1 3

New Zealand Journal of Educational Studies	

Ta
bl

e 
5  

D
es

cr
ip

tiv
e 

st
at

ist
ic

s f
or

 th
e 

se
ve

n 
U

V
s, 

ac
ro

ss
 th

e 
w

ho
le

 sa
m

pl
e 

an
d 

de
m

og
ra

ph
ic

 g
ro

up
s

O
ve

ra
ll 

M
W

B
A

cc
om

pl
is

hm
en

t
C

og
ni

tio
ns

En
ga

ge
m

en
t

M
ea

ni
ng

Pe
rs

ev
er

an
ce

Po
si

tiv
e 

em
o-

tio
ns

Re
la

tio
ns

hi
ps

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD

W
ho

le
 sa

m
pl

e
3.

93
0.

73
3.

98
0.

96
3.

9
0.

96
3.

77
0.

99
4

0.
98

4.
01

0.
87

3.
85

1.
02

4.
04

0.
9

Ye
ar

 le
ve

l
 Y

ea
r 3

4.
1

0.
61

4.
13

0.
9

4.
14

0.
88

4
0.

93
4.

12
0.

89
4.

28
0.

77
4.

23
0.

81
4.

2
0.

82
 Y

ea
r 4

4
0.

73
4.

06
0.

99
3.

95
1

3.
91

0.
98

3.
98

0.
97

4.
1

0.
86

4.
04

1
3.

98
0.

98
 Y

ea
r 5

3.
89

0.
74

3.
94

1
3.

83
1

3.
73

0.
99

3.
93

1
3.

94
0.

9
3.

78
1.

05
4.

07
0.

88
 Y

ea
r 6

3.
91

0.
74

3.
99

0.
94

3.
91

0.
92

3.
72

0.
99

3.
96

0.
98

3.
98

0.
85

3.
77

1.
02

4.
05

0.
9

 Y
ea

r 7
3.

73
0.

75
3.

85
0.

91
3.

73
0.

94
3.

53
0.

95
3.

82
0.

94
3.

76
0.

86
3.

56
1.

03
3.

87
0.

95
 Y

ea
r 8

3.
75

0.
74

3.
77

0.
92

3.
72

0.
93

3.
61

0.
99

3.
8

1.
03

3.
79

0.
86

3.
54

0.
98

3.
96

0.
86

G
en

de
r

 F
em

al
es

3.
94

0.
73

4.
01

0.
93

3.
88

0.
95

3.
74

0.
98

3.
97

0.
96

4.
03

0.
85

3.
81

1.
01

4.
15

0.
85

 M
al

es
3.

92
0.

73
3.

95
0.

99
3.

93
0.

97
3.

81
0.

99
3.

95
0.

98
3.

98
0.

89
3.

90
1.

01
3.

93
0.

94
Sc

ho
ol

 S
ES

 L
ow

 S
ES

3.
92

0.
76

3.
97

0.
99

3.
88

0.
99

3.
79

0.
99

3.
95

0.
99

3.
96

0.
9

3.
87

1.
03

4.
03

0.
92

 M
ed

 S
ES

3.
95

0.
70

4
0.

94
3.

92
0.

9
3.

79
0.

98
3.

97
0.

97
4.

1
0.

83
3.

84
0.

98
4.

03
0.

89
 H

ig
h 

SE
S

3.
93

0.
64

4.
01

0.
83

3.
97

0.
89

3.
66

0.
97

3.
96

0.
89

4.
07

0.
76

3.
81

0.
99

4.
09

0.
8

Et
hn

ic
ity

 A
fr

ic
an

4.
05

0.
59

4.
10

0.
89

3.
93

0.
91

3.
67

0.
87

4.
26

0.
72

4.
03

0.
82

3.
95

1
4.

29
0.

92
 A

si
an

4.
02

0.
63

4.
09

0.
87

4.
02

0.
85

3.
88

0.
86

4.
07

0.
89

4.
1

0.
78

3.
97

0.
94

4.
02

0.
9

 In
di

an
/P

ak
ist

an
i

4.
18

0.
59

4.
24

0.
83

4.
14

0.
85

4.
06

0.
91

4.
2

0.
85

4.
11

0.
73

4.
19

0.
84

4.
24

0.
77

 M
āo

ri
3.

85
0.

76
3.

93
1

3.
81

1.
02

3.
67

1.
03

3.
77

1.
01

3.
94

0.
94

3.
78

1.
06

3.
98

0.
93

 M
id

. E
as

t
4.

1
0.

65
3.

88
0.

96
4.

07
0.

87
4.

01
0.

79
4.

23
0.

86
4.

06
0.

76
4.

06
0.

85
4.

16
0.

88
 N

Z 
Eu

ro
3.

89
0.

75
3.

95
0.

99
3.

92
0.

95
3.

68
1.

03
3.

93
0.

99
4.

04
0.

84
3.

73
1.

07
4.

00
0.

89



	 New Zealand Journal of Educational Studies

1 3

Ta
bl

e 
5  

(c
on

tin
ue

d)

O
ve

ra
ll 

M
W

B
A

cc
om

pl
is

hm
en

t
C

og
ni

tio
ns

En
ga

ge
m

en
t

M
ea

ni
ng

Pe
rs

ev
er

an
ce

Po
si

tiv
e 

em
o-

tio
ns

Re
la

tio
ns

hi
ps

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD

 P
ac

ifi
c

3.
92

0.
74

3.
88

0.
97

3.
82

0.
97

3.
84

0.
95

3.
93

1
3.

92
0.

9
3.

9
0.

97
4.

06
0.

91
 U

ns
pe

ci
fie

d
3.

99
0.

73
4.

12
0.

82
3.

98
1.

02
3.

79
0.

99
4.

01
0.

92
4.

04
0.

83
3.

93
0.

98
4.

09
0.

97

O
ve

ra
ll 

M
W

B
 is

 th
e 

co
m

po
si

te
 sc

or
e 

of
 th

e 
se

ve
n 

U
V

s (
ex

cl
ud

in
g 

cu
ltu

ra
l i

de
nt

ity
, w

hi
ch

 is
 a

n 
IV

)



1 3

New Zealand Journal of Educational Studies	

Ta
bl

e 
6  

S
ta

tis
tic

al
ly

 si
gn

ifi
ca

nt
 A

N
O

VA
 re

su
lts

 a
nd

 p
ai

rw
is

e 
co

m
pa

ris
on

s

U
lti

m
at

e 
va

lu
es

A
N

O
VA

 m
ai

n 
eff

ec
ts

η2
G

ro
up

 d
iff

er
en

ce
s

(w
ith

 B
on

fe
rr

on
i c

or
re

ct
io

ns
)

G
ro

up
 M

D

Ye
ar

 le
ve

l
A

cc
om

pl
is

hm
en

t
F 

(5
, 3

05
6)

 =
 7.

23
**

0.
01

Ye
ar

 3
 >

 5*
, 7

**
, 8

**
 >

 0.
18

Ye
ar

 4
 >

 7*
, 8

**
 >

 0.
21

Ye
ar

 6
 >

 8*
0.

22
C

og
ni

tio
ns

F 
(5

, 3
05

5)
 =

 10
.3

5*
*

0.
02

Ye
ar

 3
 >

 4*
*,

 5
**

, 6
**

, 7
**

, 8
**

 >
 0.

19
Ye

ar
 4

 >
 7*

, 8
*

 >
 0.

22
En

ga
ge

m
en

t
F 

(5
, 3

05
6)

 =
 13

.3
7*

*
0.

02
Ye

ar
 3

 >
 5*

*,
 6

**
, 7

**
, 8

**
 >

 0.
29

Ye
ar

 4
 >

 5*
*,

 6
**

, 7
**

, 8
**

 >
 0.

18
M

ea
ni

ng
F 

(5
, 3

05
5)

 =
 5.

74
**

0.
01

Ye
ar

 3
 >

 5*
, 7

**
, 8

**
 >

 0.
18

Pe
rs

ev
er

an
ce

F 
(5

, 3
05

6)
 =

 19
.6

4*
*

0.
03

Ye
ar

 3
 >

 4*
*,

 5
**

, 6
**

, 7
**

, 8
**

 >
 0.

19
Ye

ar
 4

 >
 5*

*,
 7

**
, 8

**
 >

 0.
15

Ye
ar

 5
 >

 7*
0.

19
Ye

ar
 6

 >
 7*

*,
 8

*
 >

 0.
19

Po
si

tiv
e 

Em
ot

io
ns

F 
(5

, 3
05

5)
 =

 29
.6

3*
*

0.
05

Ye
ar

 3
 >

 4*
, 5

**
, 6

**
, 7

**
, 8

**
 >

 0.
19

Ye
ar

 4
 >

 5*
*,

 6
**

, 7
**

, 8
**

 >
 0.

26
Ye

ar
 5

 >
 7*

, 8
**

 >
 0.

23
Ye

ar
 6

 >
 7*

, 8
*

 >
 0.

21
Re

la
tio

ns
hi

ps
F 

(5
, 3

05
7)

 =
 7.

09
**

0.
01

Ye
ar

 3
 >

 4*
*,

 6
*,

 7
**

, 8
**

 >
 0.

15
Ye

ar
 5

 >
 7*

0.
2

G
en

de
r

A
cc

om
pl

is
hm

en
t

F 
(1

, 3
05

6)
 =

 6*
*

0.
02

Fe
m

al
es

 >
 M

al
es

*
0.

1
M

ea
ni

ng
F 

(1
, 3

05
5)

 =
 4.

71
*

0.
01

Fe
m

al
es

 >
 M

al
es

*
0.

08
Pe

rs
ev

er
an

ce
F 

(1
, 3

05
6)

 =
 5.

46
*

0.
01

Fe
m

al
es

 >
 M

al
es

*
0.

08
Re

la
tio

ns
hi

ps
F 

(1
, 3

05
7)

 =
 52

.7
**

0.
02

Fe
m

al
es

 >
 M

al
es

**
0.

26
SE

S
Pe

rs
ev

er
an

ce
F 

(2
, 3

05
6)

 =
 3.

04
*

0.
01

M
ed

 S
ES

 >
 L

ow
 S

ES
**

0.
1



	 New Zealand Journal of Educational Studies

1 3

Ta
bl

e 
6  

(c
on

tin
ue

d)

U
lti

m
at

e 
va

lu
es

A
N

O
VA

 m
ai

n 
eff

ec
ts

η2
G

ro
up

 d
iff

er
en

ce
s

(w
ith

 B
on

fe
rr

on
i c

or
re

ct
io

ns
)

G
ro

up
 M

D

Et
hn

ic
ity

En
ga

ge
m

en
t

F 
(7

, 2
86

6)
 =

 2.
68

**
0.

02
In

di
an

/P
ak

ist
an

i >
 M

āo
ri*

*,
 N

Z 
Eu

ro
pe

an
**

, P
ac

ifi
c*

 >
 0.

22
Pa

ci
fic

 >
 M

āo
ri*

0.
17

Pa
ci

fic
 >

 N
Z 

Eu
ro

pe
an

**
0.

16
Po

si
tiv

e 
em

ot
io

ns
F 

(7
, 2

86
6)

 =
 4.

14
**

0.
02

A
si

an
 >

 N
Z 

Eu
ro

pe
an

*
0.

24
In

di
an

/P
ak

ist
an

i >
 M

āo
ri*

*,
 N

Z 
Eu

ro
pe

an
**

, P
ac

ifi
c*

*
0.

29
Pa

ci
fic

 >
 N

Z 
Eu

ro
pe

an
**

0.
18

Ye
ar

 x
 g

en
de

r
Po

si
tiv

e 
em

ot
io

ns
F 

(1
, 3

05
5)

 =
 3.

3*
*

0.
01

Ye
ar

 5
 m

al
es

 >
 Y

ea
r 5

 fe
m

al
es

*
0.

15
Ye

ar
 6

 m
al

es
 >

 Y
ea

r 6
 fe

m
al

es
**

0.
24

η2  p
ar

tia
l e

ta
 sq

ua
re

d,
 M

D
 m

ea
n 

di
ffe

re
nc

e
*p

 <
 0.

05
, *

*p
 <

 0.
01



1 3

New Zealand Journal of Educational Studies	

Discussion

Across the limited studies exploring student MWB to date, none have explicitly 
examined demographic differences in student MWB. The current study reports on 
diverse Year  Three to Eight New Zealand students’ MWB. It examines students’ 
MWB overall and across year levels, genders, and school SES.

Key findings included:

1.	 Year Three to Eight New Zealand students experienced the highest levels of MWB 
for the UVs relationships and perseverance and the lowest for engagement and 
positive emotions.

2.	 Students’ MWB significantly declined across all the UVs from Year Three to 
Year Eight, with the sharpest decline over the primary to middle or secondary 
school transitions and the lowest levels of overall MWB for Year Seven students.

3.	 Females experienced the UVs accomplishments, meaning, perseverance, and 
relationships significantly more than males.

4.	 School SES had minimal impacts on students’ experiences of MWB, with only 
perseverance experienced significantly more by students from medium than low 
SES schools.

5.	 Only the UVs engagement and positive emotions were experienced differently 
across ethnicities, mainly because Indian and Pakistani students experienced these 
UVs more, and New Zealand Europeans experienced these UVs less than students 
from other ethnicities.

New Zealand Students’ Experiences of MWB

Students’ overall MWB was most strongly associated with positive emotions (see 
Table 4), indicating a strong sense of enjoyment and optimism towards mathemat-
ics. The strongest UV correlations were found between cognitions and engagement, 
suggesting that students are more likely to persevere, work hard, and practice mathe-
matics when they understand their learning and possess relevant mathematical skills 
and content knowledge. Similarly, positive emotions and engagement showed a high 
correlation, indicating a synergistic relationship between students’ enjoyment of and 
interest in mathematics. This aligns with earlier studies showing that enjoyment and 
interest are highly related (Ainley & Hidi, 2014; Schukajlow, 2015). Similarly, the 
2022 NMSSA study found a correlation between student achievement and a positive 
attitude and confidence towards mathematics as a subject (EARU & NZCER, 2023).

Overall, New Zealand primary and middle-year students experienced the UV 
relationships and perseverance the most. Thus, these two UVs might be consid-
ered strengths enhancing students’ overall MWB. Positive classroom relationships 
encompass feelings of connectedness, belonging, reciprocity, and respect. Persever-
ance describes working hard, putting in sustained effort, and practising mathemat-
ics. It was encouraging that students rated their relationships so strongly, given that 
students’ achievement, engagement, attitudes, and enjoyment of mathematics are 
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often predicted by students’ perceptions of their relationship with teachers (Averill, 
2012; Hattie, 2008; Riconscente, 2014; Schukajlow et al., 2023). Similarly, strong 
peer support positively influences students’ mathematical problem-solving skills, 
achievement, self-concept, and attitudes towards mathematics (Fawcett & Garton, 
2005; Tsuei, 2012). Barnes (2021) reports that perseverance has been increasingly 
paid attention in education in recent years, and in mathematics, this is often related 
to maintaining engagement in mathematical reasoning. Perseverance is connected 
to sense-making in mathematics and working to overcome both cognitive and affec-
tive difficulties (Barnes, 2019; Morales & DiNapoli, 2018). In this study, students 
reported high levels of perseverance in mathematics, which was encouraging.

Conversely, engagement and positive emotions were the UVs experienced the 
least by students, signalling an area of weakness that potentially undermines stu-
dents’ overall MWB. Engagement encompasses deep interests and focused attention, 
while positive emotions include feelings like enjoyment, optimism, and happiness in 
mathematics. We also discovered that positive emotions were more highly associ-
ated with students’ overall MWB, indicating that these positive emotions—or lack 
thereof—had a bigger impact on students’ MWB than the other six UVs. Thus, it 
was concerning that students experienced positive emotions the least.

Pervasive negative emotions and disengagement in mathematics are global chal-
lenges (Mullis et  al., 2016; OECD, 2013). For example, across OECD countries, 
a fifth of Year Four and over two-thirds of Year Eight students report they dislike 
mathematics (Mullis et al., 2016). Failing to fulfil their valuing of positive emotions 
may also reflect the prevalence of mathematics anxieties in classrooms worldwide. 
For example, the Programme for International Student Assessment (PISA) reported 
that 30% of students internationally felt helpless and stressed when doing mathemat-
ics (OECD, 2013). Fulfilling engagement and positive emotions are often comple-
mentary; interesting mathematical tasks or pedagogies (i.e., UV engagement) are 
also often enjoyable (i.e., positive emotions). However, Barnes’s findings (2021) 
indicated that enjoyment in learning mathematics can be a barrier to student perse-
verance in mathematical reasoning. Therefore, future research would be helpful to 
examine the types of classroom pedagogy and practices that both support students to 
persevere and engage in mathematics while also feeling positive emotions.

We note that while some UVs were experienced more than others, the mean rat-
ings for each UV were still above 3.7 out of 5  (shown in Fig. 1). Similarly, other 
wellbeing surveys tend to skew towards the positive end, with the midpoint typically 
set at 3.25 out of 5 (and not 2.5) (e.g., Butler & Kern, 2016). However, the survey 
still provides valuable information about specific focus areas for pedagogical prac-
tices to improve MWB.

Declining MWB as Students Progress Through School

A key finding was the significant decline in students’ MWB as the school year level 
increased, particularly evident during the transition from primary to middle and 
lower secondary school. This decline coincides with the typically stressful transi-
tion period, during which students encounter significant social, organisational, and 
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academic changes. Of concern, the decline in MWB begins as early as the mid-pri-
mary years (as shown in Fig. 2) and potentially even earlier. Therefore, strategies 
to improve students’ MWB should commence in the early primary years, as by the 
time students reach secondary school, their MWB may have irreversibly declined. 
This may be especially true for the UV positive emotions. Figure 2 illustrates that 
this UV experienced a more significant decline and had a larger effect size than all 
other UVs. Positive emotions transitioned from being the second-highest rated UV 
in Year Three (after relationships) to the lowest rated UV by Year Eight—a differ-
ence of 0.69 points on the scale, with a corresponding medium effect size. To put 
this into perspective, a mean difference of 0.7 points on the PERMA profiler wellbe-
ing scale can indicate a difference between a normal and sub-optimal level of flour-
ishing (Butler & Kern, 2016). This aligns with earlier research showing that students 
often begin primary school with a positive mathematical disposition, yet due to their 
schooling experience, this mathematical affect shifts to become negative (Attard, 
2010; EARU & NZCER, 2023; Grootenboer & Marshman, 2015; Mullis et  al., 
2016; OECD, 2013). Research studies in international contexts have attributed this 
decline to factors such as pressure to achieve, overreliance on textbooks, and fewer 
opportunities for peer collaboration (Attard, 2010; Prendergast et al., 2019; Supter 
& Sollerman). Future explorations in New Zealand should examine the potential 
sources of this decline in MWB.

Gender, SES, and Ethnic Differences in Students’ MWB

Surprisingly, gender differences were only significant for female students, who rated 
the UVs accomplishments, meaning, perseverance, and relationships higher than 
males. However, these differences demonstrated small effect sizes (see Table  6). 
Other studies have reported that female students value social aspects of mathemat-
ics more than males, aligning with our results (Hill & Hunter, 2023; Wong, 1995). 
Conversely, earlier studies showed female students experienced more negative emo-
tions and self-concepts, lower interest, enjoyment and performance expectations, 
and poorer utilitarian beliefs in mathematics than males (EARU & NZCER, 2023; 
Grootenboer & Marshamn, 2015; Penty & Huebeck, 2013; Skaalvik & Skaalvik, 
2004; Watt et al., 2012). Interestingly, the findings of our study contrast with these 
results from both the New Zealand-based NMSSA and international settings and 
indicate that students of different genders in this study had similar levels of MWB. 
Findings, however, showed that males experienced positive emotions significantly 
more than females, but only in Years Five and Six. Further research is needed to 
understand the difference between Years  Five and Six and examine the types of 
classrooms in New Zealand that support students of both genders to have similar 
levels of MWB.

Similarly, we also observed minimal SES differences in MWB which run counter 
to earlier research on mathematical affect (Guo et  al., 2015; Marshman & Groot-
enboer). For example, these earlier studies found that students from higher SES 
backgrounds typically reported higher achievement, more positive attitudes, and 
enjoyed mathematics more. The current study found only one difference, where UV 
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perseverance was experienced more by students from medium SES schools (deciles 
4–6) than in low SES schools (deciles 1–3).

Concerning ethnic differences, only the UVs engagement and positive emotions 
differed significantly. Students from Indian and Pakistani cultural heritage tended to 
experience the UVs more than students from other ethnicities and significantly more 
than students from Māori, New Zealand European, and Pacific cultural heritage. 
New Zealand European students experience these UVs the least. Further research is 
necessary to understand these differences; however, potentially, the sources of these 
differences might be related to cultural norms and how STEM (science, technology, 
engineering and mathematics) subjects are valued.

Limitations and Future Directions

Our study has several limitations but also provides avenues for future research. 
Firstly, we used cross-sectional data; thus, the trajectory of MWB for individual stu-
dents is unclear. Future studies might use longitudinal designs to provide a more 
robust view of the changes in student MWB over time. The survey results presented 
here provide a snapshot of students’ experiences across the seven UVs but cannot 
provide deeper reasons or explanations for why certain UVs were experienced more 
or less. Additionally, we acknowledge the diversity of school structures concerning 
middle-year and lower-secondary schooling formats in New Zealand. This meant 
that students in this study in the middle years experienced a range of schooling 
structures, including a full primary school or middle and secondary schools. This 
has the potential to influence the results concerning schooling transitions. Further-
more, the sample of students was oriented to low socio-economic schools and stu-
dents from diverse cultural backgrounds, which may have influenced the findings.

Although not reported in this study, the survey design included some free 
response items. Further research will interrogate the connection between student 
responses to these items to understand students’ perspectives of the UVs. Impor-
tantly, we highlight the need for further research into MWB to gain an understand-
ing of both the differences in the results from this New Zealand study and stud-
ies from international contexts and, more importantly, to examine possibilities for 
the design and implementation of innovative interventions for teacher practices to 
improve student MWB.

Conclusion

In conclusion, this study offers a snapshot of students’ MWB in New Zealand. Our 
findings indicate that students reported higher levels of MWB for the UVs of rela-
tionships and perseverance while reporting lower MWB for engagement and posi-
tive emotions. Concerningly, students’ MWB declined from Years Three to Eight, 
particularly for positive emotions. The findings regarding gender and SES offer an 
interesting contrast to those reported in international studies. The results of this 
study will serve as a baseline to measure subsequent changes in students’ MWB 
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as they progress through a mathematics professional development and learning ini-
tiative focused on culturally sustaining pedagogy. Additionally, these findings pro-
vide educators with valuable insights into areas to focus on regarding pedagogy and 
practice in mathematics classrooms to potentially enhance students’ experiences and 
wellbeing in mathematics. For instance, teachers could target the UVs rated lowest 
by students by incorporating pedagogies and learning experiences to support stu-
dents in fulfilling their values in the mathematics classroom. This initial exploration 
into MWB for diverse students in New Zealand schools is an important first step in 
measuring MWB levels while laying the foundations for investigating strategies to 
improve students’ MWB.
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