Supplementary Material
A Reversed Gender Pattern? Mathematical Wellbeing Among Primary Students in Iran
This file contains four supplements: S1, the Persian adaptation of the Mathematical Wellbeing (MWB) Scale; S2, the qualitative coding procedure and codebook; S3, all coded instrumental values by gender with illustrative quotations; and S4, additional psychometric results.
S1  Persian Adaptation of the Mathematical Wellbeing Scale
The 22-item MWB Scale (Hill et al., 2024; Hill & Hunter, 2024) was adapted into Persian following the ITC Guidelines for Translating and Adapting Tests (International Test Commission, 2018). Two independent bilingual experts produced forward translations, which they then reconciled to create a preliminary Persian version. A blind back-translation was conducted by an independent translator and compared with the original English to verify semantic and conceptual equivalence. The Persian version was pilot-tested with 30 students from one boys’ and one girls’ school (five students from each of Grades 4, 5, and 6 per school) to assess item clarity and comprehensibility. Two Engagement items (Items 8 and 9; marked in Table S1) were revised to improve clarity and cultural appropriateness. Students responded on an 11-point scale from 0 to 10. Internal consistency for the full scale was high in the pilot sample (Cronbach’s α = .86). One Accomplishment item (Accomp4) was not retained following the preliminary confirmatory factor analysis reported in the main text.
Table S1
Items of the Persian Mathematical Wellbeing Scale, by Ultimate Value
	Ultimate value
	Item
	English wording
	Persian wording

	Accomplishment
	Accomp1 (A1)
	I feel like I am making progress towards accomplishing my goals in maths
	احساس می‌کنم در جهت دست یابی به اهدافم در ریاضی پیشرفت می‌کنم

	
	Accomp2 (A2)
	In maths I feel like I am achieving the important goals I have set for myself
	احساس می کنم اهداف مهمی را که در یادگیری ریاضی برای خود تعیین کرده ام بدست می آورم

	
	Accomp3 (A3)
	I feel like I can handle my maths tests
	احساس می‌کنم می‌توانم از پس آزمون‌های ریاضی بربیایم

	
	Accomp4 (A4) ‡
	I feel like I can handle my maths assignments
	احساس می کنم می توانم تکالیف ریاضی خود را انجام دهم

	Cognitions
	Cognit1 (C5)
	In maths I understand what I have been learning
	در ریاضی آنچه را که یاد می گیرم می فهمم

	
	Cognit2 (C6)
	I have the maths skills that I need to complete my work in maths
	من مهارت های ریاضی را دارم که برای تکمیل تکالیف ریاضی به آنها نیاز دارم

	
	Cognit3 (C7)
	I am able to solve the maths problems that we need to do
	می توانم مسائل ریاضی را که باید انجام دهم حل کنم

	Engagement
	Engage1 (E8) *
	When I am doing maths I get completely absorbed in what I’m doing
	وقتی ریاضی کار می کنم کاملاً در کاری که انجام می دهم جذب می شوم

	
	Engage2 (E9) *
	I feel dedicated to my maths learning
	احساس می کنم که خود را وقف یادگیری ریاضی کرده ام

	
	Engage3 (E10)
	When I am learning new things in maths I feel deeply interested
	وقتی در حال یادگیری چیزهای جدید در ریاضی هستم، عمیقاً احساس علاقه می کنم

	Meaning
	Meaning1 (M11)
	I feel like my maths learning has a purpose and is meaningful to me
	در یادگیری ریاضی هدفی دارم که برایم مهم است

	
	Meaning2 (M12)
	I feel like my maths learning is valuable and worthwhile
	احساس می کنم یادگیری ریاضی برای من ارزشمند و سودمند است   

	
	Meaning3 (M13)
	My maths learning gives me a sense of direction in my life
	یادگیری ریاضی موجب می شود احساس کنم در زندگی برنامه  مشخصی دارم

	Perseverance
	Persever1 (P14)
	In maths I finish whatever I begin
	هرگاه هر فعالیت یا تکلیف ریاضی را شروع کنم آن را به پایان می رسانم

	
	Persever2 (P15)
	I keep at my maths work until I am done with it
	وقتی که مشغول تکالیف و تمرین های ریاضی می شوم، تا آنها را تمام نکنم دست نمی کشم

	
	Persever3 (P16)
	I work hard at my maths learning
	برای یادگیری ریاضی سخت کار می کنم

	Positive emotions
	PosEm1 (PE17)
	When I am doing maths I have a lot of fun
	وقتی دارم ریاضی کارمی‌کنم خیلی لذت می‌برم

	
	PosEm2 (PE18)
	When I am doing maths I feel happy
	وقتی در حال انجام ریاضی هستم احساس خوشحالی می کنم

	
	PosEm3 (PE19)
	When I am doing maths I feel positive
	وقتی در حال انجام ریاضی هستم احساس مثبتی دارم

	Relationships
	Relation1 (R20)
	I have help and support from my maths teacher/s when I need it
	وقتی در یادگیری ریاضی مشکل دارم، معلم مرا کمک و حمایت می کند

	
	Relation2 (R21)
	I have friends that support me with my maths learning when I need it
	وقتی در یادگیری ریاضی مشکل دارم، دوستانم مرا کمک می کنند

	
	Relation3 (R22)
	When I have a problem with my maths learning I have someone to help me
	وقتی در یادگیری ریاضی مشکل دارم، کسی را دارم که به من کمک کند


Note. English wording from Hill et al. (2024) and Hill and Hunter (2024); survey item codes in parentheses. Item labels correspond to Table S5. Items were presented in randomised order. * Revised after piloting to improve clarity and cultural appropriateness. ‡ Administered but not retained (see main text, Section 6.1).
S2  Qualitative Coding Procedure and Codebook
Item and translation. Students responded in writing, in Persian, to a single open-ended item asking what makes them feel really good and function well when learning mathematics, and why. Responses were translated into English by the Iranian author, a bilingual mathematics education researcher, using a meaning-based rather than literal approach and retaining students’ own phrasing where possible. A second bilingual colleague checked a random subset of translations against the original Persian, and discrepancies were resolved through discussion.
Codebook. Responses were coded in NVivo (version 15) using a combined deductive and inductive thematic analysis (Braun & Clarke, 2006). The deductive codebook was developed in earlier empirical studies of MWB (Hill et al., 2021; Hunter & Hill, 2024) and categorises responses into the seven ultimate values and their instrumental values (Table S2). Responses that did not map onto an existing instrumental value were coded inductively, and new instrumental codes were added through discussion among the authors. A single response could be coded to more than one instrumental value.
Coding and trustworthiness. Responses were coded by an author experienced in MWB coding, who had coded multiple MWB datasets and established inter-rater reliability in previous studies. Formal inter-rater reliability with a second coder was not possible, as internet restrictions in Iran during the study period prevented sustained shared access to the data. To ensure that codes reflected students’ intended cultural meaning, 100 responses were coded jointly by the coding author and the Iranian author in online meetings, discussing each response against the original Persian where needed. Remaining questions about meaning were resolved through discussion between the two authors.
Associated contexts. For the three instrumental values that differed significantly by gender (Understanding, Enjoyment/fun/happiness, and Pride), a further pass identified the contexts students associated with each reported feeling, that is, any content mentioned alongside it (e.g., the teacher, a grade, a specific ability); a response could mention more than one associated context (main text, Table 7).
Statistical comparison. The frequency of each instrumental value was compared between boys (n = 227) and girls (n = 245) using the continuity-corrected chi-square test of independence, or Fisher’s exact test where an expected cell count fell below 5, with p values adjusted using the Holm-Bonferroni correction within each ultimate value (main text, Table 6).
Table S2
Codebook of Ultimate and Instrumental Values Used to Code the Open-Ended Responses
	Ultimate value / instrumental value
	Definition

	Accomplishment
	

	   Learn well / improvement 
	Learning mathematics well or seeing improvement in one’s learning

	   High marks / tests
	Achieving high marks in tests or assessments

	   Accuracy / correctness 
	Getting answers right or working accurately

	   Smartness 
	Mathematics making one smarter or expanding one’s thinking

	   Independent / self accomplishment 
	Achieving in mathematics through one’s own efforts, without help

	   Trying one’s best / motivation 
	Trying one’s best or feeling motivated to do well

	   Confidence
	Mathematical confidence, self-concept, or self-efficacy

	   Competition
	Competing with others in mathematics

	   Goals
	Setting or reaching personal goals in mathematics

	   Preparation 
	Being prepared for mathematics lessons or tests

	Cognitions
	

	   Understanding
	Understanding and comprehending mathematics learning

	   New learning / acquiring knowledge
	Valuing the acquisition of new content knowledge

	   Solving / problem solving
	Solving mathematics problems and getting answers correct

	   Recall / memorisation
	Recalling mathematics facts, e.g., times tables, formulas

	   Specific maths topics
	Valuing specific mathematics topics, e.g., fractions, geometry

	   Efficiency & fluency
	Solving problems quickly, or working fast

	   Materials / instruments
	Using learning aids to improve understanding, e.g., blocks, counters

	   Multiple solutions
	Knowing or learning multiple methods to solve problems

	Engagement
	

	   Listening
	Listening to the teacher and being quiet to promote engagement

	   Attention / focus / silence
	Focused working, attention, or a quiet classroom

	   Challenging maths
	Working on challenging tasks to promote engagement

	   Show/have interest 
	Showing or feeling interest in mathematics, including interest in mathematics tasks or teaching

	   Behavioural compliance
	Teacher managing class behaviour to support engagement

	   Maths games
	When mathematics tasks  feel like games or puzzles

	Meaning
	

	   Links to future / jobs 
	Mathematics as useful for future study, careers, or life

	   Personally meaningful / utility
	Mathematics that is personally meaningful or useful

	   Connects to other subjects
	Linking mathematics to other subjects, e.g., science

	   Real world links
	Linking mathematics to the real world, e.g., food, money, nature

	Perseverance
	

	   Practice / revision / homework
	Practising mathematics homework or tasks

	   Hard work & effort
	Working hard or sustained effort in mathematics, including productive struggle

	Positive emotions
	

	   Enjoyment / fun / happiness
	Valuing a sense of joy, fun, or happiness in mathematics

	   Pride
	Feeling proud in mathematics

	   No anxiety / stress
	The absence of anxiety or stress in mathematics learning

	   Safe & relaxing
	A class climate that feels safe and relaxing

	Relationships
	

	   Teacher support & care
	Teacher provides general support, warmth, and care

	   Rewards / praise
	Teacher provides rewards, prizes, or praise

	   Family support
	Support from, or meeting the expectations of, family members

	   Sharing ideas & explanations
	Students sharing or communicating ideas

	   Reciprocity / helping others
	Students helping their peers in mathematics

	   Peer support & collaboration
	General support from peers

	   General / external support
	General support outside of school


Note. Ultimate values follow Hill et al. (2022). Definitions are taken from the MWB codebook used in prior studies but adapted to the Iranian students’ responses.   
S3  Coded Instrumental Values by Gender, With Illustrative Quotes
Table S3
All Coded Instrumental Values by Gender, With Illustrative Quotations
	Ultimate value / instrumental value
	Boys n (%)
	Girls n (%)
	Illustrative quotes

	Accomplishment
	195
	208
	

	   Learn well / improvement
	65 (28.6%)
	90 (36.7%)
	“When I learn maths well” 

	   High marks / tests
	84 (37.0%)
	62 (25.3%)
	“Getting high scores on tests”

	   Accuracy / correctness
	27 (11.9%)
	41 (16.7%)
	“Answering all the maths questions correctly”

	   Smartness
	6 (2.6%)
	3 (1.2%)
	“Becoming smarter”

	   Independent / self accomplishment
	1 (0.4%)
	5 (2.0%)
	“That I’ve learned maths well on my own and can answer the questions”

	   Trying one’s best / motivation
	3 (1.3%)
	3 (1.2%)
	“When I try my best to learn it well”

	   Confidence
	3 (1.3%)
	1 (0.4%)
	“Having confidence in maths class”

	   Competition
	2 (0.9%)
	1 (0.4%)
	“Getting the best grades on tests so I can get ahead of my friend”

	   Goals
	2 (0.9%)
	1 (0.4%)
	“Setting useful goals and working to achieve them”

	   Preparation
	2 (0.9%)
	1 (0.4%)
	“Being prepared in maths is necessary to get a good grade”

	Cognitions
	56
	89
	

	   Understanding
	14 (6.2%)
	40 (16.3%)
	“When I understand maths well, I get a good feeling”

	   New learning / acquiring knowledge
	18 (7.9%)
	18 (7.3%)
	“I love maths, especially when I learn a difficult topic or when the teacher introduces a new lesson”

	   Solving / problem solving
	10 (4.4%)
	14 (5.7%)
	“Learning how to solve problems by doing lots of exercises”

	   Recall / memorisation
	5 (2.2%)
	6 (2.4%)
	“Memorising maths and getting a good grade”

	   Specific maths topics
	4 (1.8%)
	6 (2.4%)
	“Getting excited about learning multiplication and division”

	   Efficiency & fluency
	3 (1.3%)
	5 (2.0%)
	“When I answer questions quickly”

	   Materials / instruments
	1 (0.4%)
	0 (0.0%)
	“Having the right things to write with [paper and pencil]”

	   Multiple solutions
	1 (0.4%)
	0 (0.0%)
	“It’s better if I use a few different methods”

	Engagement
	126
	143
	

	   Listening
	60 (26.4%)
	73 (29.8%)
	“To listen to the teacher because I want to learn maths well”

	   Attention / focus / silence
	42 (18.5%)
	46 (18.8%)
	“Paying attention, not talking and watching carefully”

	   Challenging maths
	12 (5.3%)
	10 (4.1%)
	“When the teacher gives me a difficult question and I can do it, I feel satisfied”

	   Show/have interest
	7 (3.1%)
	9 (3.7%)
	“To show an interest in maths. When I have that, I will also listen well and learn”

	   Behavioural compliance
	4 (1.8%)
	4 (1.6%)
	“Behaving in class”

	   Maths games
	1 (0.4%)
	1 (0.4%)
	“When I’m busy learning maths, I feel good because it feels like I’m playing a game”

	Meaning
	53
	80
	

	   Links to future / jobs
	43 (18.9%)
	55 (22.4%)
	“Learning maths in detail because I want to become an engineer or a doctor in the future”

	   Personally meaningful / utility
	7 (3.1%)
	22 (9.0%)
	“The biggest thing in learning maths is learning multiplication and division, because they play a role in my life”

	   Connects to other subjects
	1 (0.4%)
	2 (0.8%)
	“If I’m good at maths, I’ll be good at other subjects too”

	   Real world links
	2 (0.9%)
	1 (0.4%)
	“The most important thing is to use what I learn in maths in real life. In 24 hours, we might use things we learned in maths 10 to 20 times”

	Perseverance
	29
	36
	

	   Practice / revision / homework
	19 (8.4%)
	25 (10.2%)
	“More practice helps me learn more, and this makes me happy”

	   Hard work & effort
	10 (4.4%)
	11 (4.5%)
	“I need to try my hardest and focus completely to learn it well and use it next year”

	Positive emotions
	33
	122
	

	   Enjoyment / fun / happiness
	29 (12.8%)
	108 (44.1%)
	“Being happy about learning the material completely”

	   Pride
	0 (0.0%)
	9 (3.7%)
	“It feels great to make myself and my parents proud. This comes from learning maths well” 

	   No anxiety / stress
	2 (0.9%)
	2 (0.8%)
	“Maths is stressful for me, but when I listen well to learn well and reduce my stress, it makes me feel good”

	   Safe & relaxing
	2 (0.9%)
	2 (0.8%)
	“Feeling calm”

	Relationships
	61
	87
	

	   Teacher support & care
	42 (18.5%)
	57 (23.3%)
	“My teacher is very kind, and whenever we have maths, I get a good feeling and wish the whole day was just maths”

	   Rewards / praise
	12 (5.3%)
	5 (2.0%)
	“Receiving praise”

	   Family support
	6 (2.6%)
	13 (5.3%)
	“When my mother reads the lessons to me like a story and compares them to a story”

	   Sharing ideas & explanations
	0 (0.0%)
	5 (2.0%)
	“When I’m about to explain a maths problem, because I feel capable, it makes me happy”

	   Reciprocity / helping others
	0 (0.0%)
	4 (1.6%)
	“I want to learn it well so that if a friend needs help with maths, I can be there for them”

	   Peer support & collaboration
	1 (0.4%)
	2 (0.8%)
	“Feel happy learning maths with my friends”

	   General / external support
	0 (0.0%)
	1 (0.4%)
	“Having a private tutor who helps me learn maths well”


Note. Boys, n = 227; girls, n = 245. Rows for ultimate values give the sum of coding references across their instrumental values, not unique respondents. Frequencies and statistical comparisons are as reported in Table 6 of the main text. Quotations are translated from Persian.
S4  Additional Psychometric Results
Table S4 reports the correlations among the seven ultimate-value scores and Table S5 the standardised factor loadings, composite reliability (CR), and average variance extracted (AVE) for the 21-item correlated seven-factor model (MLR estimation; N = 472). Discriminant validity was assessed with the Fornell–Larcker criterion, under which the square root of an ultimate value’s AVE should exceed its correlation with every other ultimate value. Two exceptions emerged: Accomplishment and Cognitions (r = .70 vs. √AVE = .69 for Cognitions) and, marginally, Engagement and Positive Emotions (r = .67 vs. √AVE = .67 for Engagement).
Table S4
Pearson Correlations Among the Seven MWB Ultimate Value Scores 
	Variable
	1
	2
	3
	4
	5
	6
	7

	1. Accomplishment
	(.75)
	
	
	
	
	
	

	2. Cognitions
	.70
	(.69)
	
	
	
	
	

	3. Engagement
	.60
	.63
	(.67)
	
	
	
	

	4. Meaning
	.45
	.49
	.59
	(.72)
	
	
	

	5. Perseverance
	.46
	.58
	.60
	.51
	(.66)
	
	

	6. Positive emotions
	.56
	.59
	.67
	.63
	.62
	(.84)
	

	7. Relationships
	.24
	.30
	.33
	.24
	.35
	.32
	(.53)


Note. n = 467 to 472. Values in parentheses on the diagonal are the square root of the AVE. All correlations are significant at p ≤ .01 (two-tailed).




Table S5
Standardised Factor Loadings, Composite Reliability, and Average Variance Extracted
	Ultimate value / item
	λ
	R²
	CR
	AVE

	Accomplishment
	
	
	.79
	.56

	   Accomp1
	.78
	.60
	
	

	   Accomp2
	.68
	.46
	
	

	   Accomp3
	.78
	.61
	
	

	Cognitions
	
	
	.73
	.47

	   Cognit1
	.68
	.46
	
	

	   Cognit2
	.62
	.39
	
	

	   Cognit3
	.75
	.57
	
	

	Engagement
	
	
	.71
	.45

	   Engage1
	.65
	.42
	
	

	   Engage2
	.66
	.43
	
	

	   Engage3
	.70
	.50
	
	

	Meaning
	
	
	.76
	.51

	   Meaning1
	.73
	.53
	
	

	   Meaning2
	.70
	.49
	
	

	   Meaning3
	.72
	.52
	
	

	Perseverance
	
	
	.69
	.43

	   Persever1
	.56
	.31
	
	

	   Persever2
	.66
	.43
	
	

	   Persever3
	.75
	.56
	
	

	Positive emotions
	
	
	.87
	.70

	   PosEm1
	.89
	.79
	
	

	   PosEm2
	.86
	.73
	
	

	   PosEm3
	.76
	.57
	
	

	Relationships
	
	
	.54
	.28

	   Relation1
	.51
	.26
	
	

	   Relation2
	.50
	.25
	
	

	   Relation3
	.58
	.33
	
	


Note. λ = standardised factor loading (StdYX); CR = composite reliability; AVE = average variance extracted, both computed from the standardised loadings. All loadings are significant at p < .001. Item wording is given in Table S1. 
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