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ABSTRACT 25 

Background 26 

Mathematics anxiety and disengagement are growing concerns in secondary education 27 

and are linked to poorer academic outcomes. This study examined the feasibility of the 28 

Strength in Numbers program, a classroom-based intervention integrating resistance 29 

training with mathematics instruction. 30 

Methods 31 

We conducted a single-arm feasibility study in one secondary school in New South 32 

Wales, Australia. Two Year 9 mathematics classes (n = 50 student; mean age 14.7 years) 33 

participated in a 3-week intervention involving brief, curriculum-aligned classroom-34 

based resistance training sessions delivered twice weekly via video. Four prespecified 35 

progression criteria related to recruitment, dose delivered, acceptability, and fidelity were 36 

the primary outcomes. These outcomes, along with teacher capability, opportunity, and 37 

motivation, were examined using teacher surveys and session observations.  38 

Results 39 

All four progression criteria were met. Recruitment exceeded targets (86% consent), 40 

both teachers delivered all six planned sessions, and both teachers agreed that the 41 

program was acceptable (M = 4, SD = 0.0). Fidelity was supported by high completion 42 

rates for assessments of on-task behaviour (93%), acute mathematics anxiety (78%), 43 

chronic mathematics anxiety (72%), and teacher outcome measures (100%).  44 

Conclusion 45 

The Strength in Numbers program may be feasible to implement in secondary 46 

mathematics classrooms. A larger controlled trial with refinements to intervention 47 

delivery is warranted. 48 



Trial registration 49 

Australian New Zealand Clinical Trials Registry (ACTRN12625000035426). 50 

51 



INTRODUCTION 52 

Concerns have been raised globally regarding declining mathematics performance, 53 

reduced classroom engagement, and increasing levels of mathematics anxiety among 54 

secondary school students (Larsen, 2024). In Australia, mathematics achievement has 55 

declined steadily since the early 2000’s, while school engagement, a key predictor of 56 

academic achievement, also decreases throughout  adolescence (Skinner & Pitzer, 2012; 57 

Thomson, 2020). Alongside these trends, mathematics anxiety, characterised by feelings 58 

of tension and apprehension when engaging with mathematical tasks (Dos Santos Carmo 59 

et al., 2019), has emerged as an significant barrier to learning. Higher levels of 60 

mathematics anxiety are consistently associated with lower mathematics achievement, 61 

reduced mathematical confidence, and avoidance of mathematics related subjects and 62 

career pathways (Li et al., 2021). Meta-analytic evidence demonstrates a moderate 63 

negative association between mathematics anxiety and performance (r = −.34) (Nelson 64 

& Powell, 2018), with elevated anxiety disrupting working memory processes essential 65 

for problem solving. Interventions that can simultaneously enhance behavioural 66 

engagement and reduce anxiety may therefore improve learning outcomes in secondary 67 

mathematics (Ashcraft et al., 2022; Biddle et al., 2019; Lubans et al., 2016). 68 

Classroom-based physical activity is a promising strategy for supporting 69 

scholastic performance in school settings (Reyes-Amigo et al., 2025). Scholastic 70 

performance encompasses both overall academic achievement and subject-specific 71 

outcomes, such as mathematics performance. Evidence suggests that even a single bout 72 

of physical activity can significantly improve overall scholastic performance (ES = 0.35) 73 

and mathematics performance (ES = 0.29) (Muntaner‐Mas et al., 2024). However, it is 74 

important to note that most of the existing evidence has been generated from studies 75 

conducted in primary schools.  76 



The positive effects of classroom-based physical activity on scholastic 77 

performance are likely to occur through a range of overlapping behavioural, psychosocial, 78 

and neurobiological mechanisms (Lubans et al., 2016; D. R. Lubans et al., 2021). In 79 

regard to behavioural mechanisms, classroom-based physical activity interventions have 80 

been shown to improve students’ time-on task” or “on-task behaviour”, which is 81 

important for learning in scholastic achievement A range of psychosocial mechanisms 82 

may also explain the benefits of classroom-based physical activity interventions, such as 83 

arousal and engagement  Neurobiological mechanisms explaining the effects of physical 84 

activity on scholarship performance, increased cerebral blood flow (Szuhany et al., 2015), 85 

increased brain-derived neurotrophic factor (BDNF), and improved white matter tract 86 

integrity (Valkenborghs et al., 2019).  87 

Despite the extensive benefits of classroom activity breaks, teachers frequently 88 

report barriers to their implementation, including time constraints, curriculum pressures, 89 

limited resources, and concerns about classroom management (Michael et al., 2019). 90 

These challenges are amplified in mathematics classrooms which traditionally do not 91 

involve movement, and where instructional time is tightly structured and academic 92 

expectations are high. One potential solution is the integration of physical activity 93 

delivered with curriculum content. Academic–physical activity integration embeds 94 

subject matter within movement tasks, reducing perceptions of lost instructional time and 95 

increasing curricular relevance (Lander et al., 2024). While integrated models have been 96 

explored in preschool and primary settings (M. F. Mavilidi et al., 2020; Mavilidi et al., 97 

2022), evidence in secondary schools, particularly within mathematics, is lacking (Fenesi 98 

et al., 2022).  99 

Strength in Numbers is a classroom-based intervention that integrates brief 100 

muscle-strengthening activities with mathematics learning through syllabus-aligned 101 



numeracy questions and resistance-based movements performed at students' desks. The 102 

primary aim of this study was to examine the feasibility of implementing the Strength in 103 

Numbers program in secondary school mathematics lessons. We assessed feasibility 104 

across recruitment, dose delivered, acceptability, and fidelity. Our secondary aim was to 105 

explore effects on mathematics anxiety and on-task behaviour. The study was not 106 

powered to detect definitive treatment effects; rather, we assessed secondary outcomes to 107 

determine evidence of promise and to inform progression criteria and sample size 108 

calculations for a future effectiveness trial. 109 

METHODS 110 

Design 111 

The Strength in Numbers trial was a single arm feasibility study. Approval to conduct the 112 

study within schools in the Catholic Diocese of Maitland–Newcastle was obtained 113 

following the diocesan research approval process (approval granted May 2025). The 114 

diocesan mathematics lead recommended three schools that had not previously 115 

participated in research. Head teachers from these schools (n = 3) were invited to 116 

participate via email. One school agreed to participate, representing 33% of the schools 117 

approached. Eligible participants were students studying mathematics in Year 9 or 10. 118 

From the one school, we recruited two Year 9 classes. In total, 50 students were recruited 119 

to the study. Teachers of these classes were recruited to deliver the intervention.  120 

Ethics approval for the study was obtained from the University of Newcastle, 121 

Australia (Approval No: H-2025-0007) and the Catholic Schools Diocese of Maitland-122 

Newcastle. The trial was prospectively registered with the Australian New Zealand 123 

Clinical Trials Registry: ACTRN12625000035426 and has a Universal Trial Number: 124 

U1111-1316-4841. Baseline assessments were conducted in October 2025 and evaluation 125 



continued throughout the intervention until the post-test follow up in December 2025. 126 

The design, conduct, and reporting of this study adhered to the Consolidated Standards 127 

of Reporting Trials (CONSORT) guidelines (Lancaster & Thabane, 2019) and utilised 128 

the CONSORT extension for pilot and feasibility trials, with adaptations for non-129 

randomised studies (Eldridge et al., 2016).  130 

Intervention 131 

The Strength in Numbers intervention was delivered during timetabled Stage 5 132 

mathematics lessons over a 3-week period (October 2025 – November 2025). Strength in 133 

Numbers was adapted from earlier work from D. Lubans et al. (2021) and Robinson et al. 134 

(2022) and consists of brief, five-minute curriculum-aligned movement videos delivered 135 

using a HIIT protocol (8 rounds of 20 seconds exercising, 10 seconds rest. Total 4 136 

minutes) at the beginning of mathematics lessons aiming to improve students on-task 137 

behaviour and acute and chronic maths anxiety. Each video integrates syllabus-aligned 138 

numeracy questions from the Australian Curriculum for students’ year level with 139 

structured muscle-strengthening activities that can be performed at students’ desks 140 

without specialised equipment. Students responded to mathematics questions by 141 

performing resistance-based movements (e.g., squats, lunges, desk push-ups, isometric 142 

holds) to indicate their selected answer (Figure 1). The design prioritises minimal 143 

classroom disruption, requires no additional equipment, and aligns with existing teaching 144 

programs.  145 

  146 



Figure 1. Example of a Strength in Numbers lesson starter delivered within a secondary 
mathematics classroom 

 

Implementation of the Strength in Numbers program was guided by the 147 

Consolidated Framework for Implementation Research (Damschroder et al., 2020). The 148 

implementation strategies were designed to align with the CFIR domains by considering 149 

the intervention characteristics, school context (inner and outer settings), teacher 150 

capability, and the implementation process. More specifically, the intervention was 151 

supported by a 2-hour structured professional learning session for participating teachers, 152 

which provided (i) rationale for classroom-based movement, (ii) demonstration of 153 

exercise technique, (iii) outline of implementation procedures, and (iv) a chance to clarify 154 

safety considerations. Teachers were encouraged to deliver two videos per week during 155 

the intervention period. Ongoing support was provided by the research team to address 156 

implementation questions and monitor adherence. Each session, teachers started their 157 

lesson with their normal routine such as greeting students and marking the roll before 158 

instructing students to stand. Teachers opened the video provided as a digital link and 159 

students participated in the intervention. An example of a video used in the intervention 160 

is provided as Online Resource A. 161 



Theoretical framework 162 

The Strength in Numbers intervention was informed by Self-Determination Theory 163 

(SDT), which proposes that motivation and engagement are enhanced when three basic 164 

psychological needs are supported: autonomy, competence, and relatedness (Deci & 165 

Ryan, 2012; Ryan & Deci, 2020). Within mathematics education, supporting students' 166 

basic psychological needs has been associated with greater engagement, persistence, and 167 

positive mathematical dispositions (Hubbard et al., 2026). Strength in Numbers was 168 

designed to support autonomy through meaningful individual participation in integrated 169 

movement tasks, competence through achievable mathematics and physical activity 170 

challenges, and relatedness through whole-class participation. By embedding brief 171 

muscle-strengthening activities within existing mathematics lessons, the intervention 172 

aimed to enhance student engagement without reducing instructional time.  173 

Measures 174 

Assessments were conducted at baseline October 2025, throughout the delivery of the 175 

intervention and at post-test in November 2025 by members of the research team.  176 

Feasibility outcomes 177 

Criteria for progression to a full-scale trial was used to inform a decision on whether and 178 

how to proceed. Each progression criterion (PC) is outlined below. Criteria were 179 

established a priori by the research team and informed by Robinson and colleagues 180 

(2022). Feasibility outcomes were assessed using teacher surveys, along with 181 

implementation measures including teacher checklists and session observations collected 182 

during program delivery (Online Resource B). Where criteria fall within the review range, 183 

adaptations to the intervention and study procedures will be considered before deciding 184 

whether to progress to a future efficacy trial. 185 



PC 1. Recruitment: At least 40% of children in the selected mathematics classes 186 

returned consent forms, which required signatures from both parents and children. 187 

Review: 0–39%. PC 2. Dose Delivered: The teachers delivered 75% of the expected 188 

sessions for the program, averaging 1.5 sessions per week. Proceed: 75% or more; 189 

Review: 0–74%. PC 3. Acceptability: Teachers agree or strongly agree that the program 190 

is acceptable. Proceed: 75% or more; Review: 0–74%. PC 4. Fidelity:  Both classes are 191 

retained throughout the study. At least 75% of assenting participants complete all 192 

outcome measures. Proceed: 75% of students complete baseline and post-test measures; 193 

Review: 0 –74% of participants complete. Teacher feedback was collected using an 194 

adapted COM-PASS questionnaire to evaluate intervention acceptability and inform 195 

future program refinement. The implementation evaluation was informed by the 196 

Capability, Opportunity, Motivation–Behaviour (COM-B) model (Michie et al., 2011), 197 

which proposed that behaviour is influenced by individuals' capability, opportunity, and 198 

motivation. The program assessed teachers’ perceived capability, opportunity and 199 

motivation to deliver the Strength in Numbers program using the Capability, Opportunity 200 

and Motivation to deliver Physical Activity in School Scale (Verdonschot et al., 2024).  201 

Student outcomes 202 

Standard demographic information was collected at baseline and administered via a paper 203 

survey. Socioeconomic backgrounds were determined by population decile using 204 

socioeconomic indexes for areas (SEIFA) of relative socioeconomic disadvantage based 205 

on residential postcode.  206 

On-task behaviour was assessed using momentary time sampling adapted from the 207 

Behavior Observation of Students in Schools and Applied Behavior Analysis for Teachers 208 

(Alberto & Troutman, 2013). Two research assistants observed the same six randomly 209 

selected students during each session. Attendance was confirmed during the first 10 210 



minutes; absent students were not replaced. Immediately following the Strength in 211 

Numbers session, observations were conducted at 15-second intervals on a rotational 212 

basis over 30 minutes. Using synchronised stopwatches, observers coded behaviour as 213 

on-task (active or passive) or off-task (motor, verbal, or passive). Scores were calculated 214 

as the percentage of observed intervals spent on-task or off-task. Inter-rater reliability for 215 

this protocol has previously been established (ICC = 0.84; (Mavilidi et al., 2021)). 216 

Acute mathematics anxiety was measured using a brief survey administered via 217 

QuestionPro immediately before and after each Strength in Numbers session. The survey 218 

was adapted from the Acute Mathematics Anxiety Scale (Ersozlu, 2026). The survey 219 

included three items assessing: (i) how students were feeling before the mathematics 220 

lesson, using a three-point scale ranging from “nervous” to “excited”; (ii) readiness to 221 

learn, using a four-point scale ranging from “not ready” to “very ready”; and (iii) 222 

confidence prior to the lesson, using a four-point scale ranging from “not at all confident” 223 

to “very confident”. An increase in score indicates improvements across all items.  224 

Chronic mathematics anxiety was assessed at baseline and post-test (3 weeks). The survey 225 

had an introductory question asking students to rate their mathematics ability from not 226 

successful, somewhat successful or very successful. The next ten questions assessed 227 

chronic maths anxiety using the Mathematics Anxiety Rating Scale (Betz, 1978), 228 

administered in hard-copy format. The survey is a validated self-report instrument 229 

designed to measure trait-like anxiety associated with mathematics learning. Participants 230 

complete the questionnaire during scheduled class time under standardised conditions. 231 

Items are rated on a Likert scale (ranging from 5= “Strongly agree” to, 1= “Strongly 232 

disagree”). We adapted the survey to ensure higher scores indicated lower levels of 233 

chronic mathematics anxiety.  234 



Statistical analysis 235 

Teacher survey questions relating to recruitment, dose delivered, acceptability, and 236 

fidelity were summarised using descriptive statistics including frequencies, percentages, 237 

means, and standard deviations where appropriate using R version 4.6.0. Recruitment was 238 

calculated as the percentage of students returning signed consent forms relative to the 239 

total number of eligible students within participating classes. Dose delivered was 240 

calculated as the proportion of completed Strength in Numbers sessions relative to the 241 

total number of planned sessions across the intervention period. For each class, the mean 242 

and standard deviation were calculated from session observation scores. Teacher survey 243 

data were summarised descriptively using mean and standard deviation (SD). Capability, 244 

opportunity, and motivation domain scores were calculated by averaging the relevant 245 

survey items for each teacher before calculating the overall mean (SD) across 246 

respondents. Acceptability was assessed using a single survey item and reported as the 247 

mean (SD). Fidelity outcomes were analysed descriptively and reported as frequencies, 248 

percentages, and completion rates for class retention, participant completion of outcome 249 

measures, and teacher participation in data collection.  250 

As this was a single arm feasibility study without a control group, student outcome 251 

analyses were exploratory and used within group pre post comparisons to provide 252 

preliminary estimates of change and inform the statistical approach for a future efficacy 253 

trial. Acute on task behaviour outcomes were summarised descriptively using the mean 254 

proportion of observed intervals coded as on task or off task across sessions. Changes in 255 

student chronic mathematics anxiety were analysed using paired sample t-tests to 256 

determine mean change from baseline to post-test, and from pre session to post session 257 

for acute mathematics anxiety outcomes. Means, standard deviations, mean differences, 258 

95% confidence intervals and p values were reported where appropriate.  259 



RESULTS 260 

Figure 2 shows the flow of participants through the study. Students baseline 261 

characteristics are presented in Table 1. A total of 50 students (14.7 ±0.46 years, 52% 262 

female) completed baseline assessments. Most students identified as Australian (84%) or 263 

Asian (18%), and approximately 90% of students were from low socioeconomic 264 

backgrounds (i.e., SEIFA decile ≤ 3).  265 

Figure 2. Flow diagram of participants 266 

 267 



Table 1. Descriptive characteristics of study participants. 

Students  (n=50) 

Age, mean (SD) years 
 

14.7 (0.46) 

Sex, n (%)   

    Male  23 (46) 

    Female  26 (52) 

    No response  1 (2) 

Socio economic status, n (%)   

    1 Most disadvantaged 
 

2 (4) 

    2 
 

43 (86) 

    3 
 

4 (8) 

    4 
 

0 (0) 

    5 Most advantaged 
 

0 (0) 

    No response  1 (2) 

Aboriginal or Torres Strait Islander, n (%) 
  

    Yes 
 

2 (4) 

    No  48 (96) 

Cultural backgrounda, n (%) 
  

    Australian  42 (84) 
    African  1 (2) 

    Asian  9 (18) 

    European 
 

2 (4) 

Teachers  (n=2) 

Sex, n (%) 
  

    Male  
 

2 (100) 

Cultural Background, n (%) 
  

    Australian  2 (100) 

Age, n (%)   

   35 - 44 years  2 (100) 

Aboriginal or Torres Strait Islander, n (%)   

    No  2 (100) 

Current role   

    Permanent Mathematics teacher  2 (100) 

Teaching experience   

    1-5 years  1 (50) 

    11-15 years 
 

1 (50) 
a Students could provide more than one response to this question. 

 268 



Feasibility outcomes 269 

All four pre-specified progression criteria were met. 270 

PC 1. Recruitment: Participant information and consent forms were distributed to 58 271 

students, with 50 students returning signed consent forms (86% consent rate). Two male 272 

mathematics teachers (n = 2) agreed to participate in the study. Teaching experience 273 

ranged from 1–5 years (n = 1) to 5–11 years (n = 1). One teacher attended the intervention 274 

training session and subsequently briefed the second teacher. Both teachers delivered the 275 

Strength in Numbers intervention to their Year 9 mathematics classes (n = 2 classes; n = 276 

50 students). 277 

PC 2. Dose Delivered: Teachers delivered the planned intervention dose of six sessions 278 

(two sessions per week for three weeks). Session observations were conducted by a 279 

research assistant and are reported in Table 2. Minor logistical challenges were observed 280 

during session observations, including room configuration, internet access for surveys, 281 

and audio balance between music and instructions, which occasionally slowed student 282 

response to questions. When lower student motivation was noted, observations suggested 283 

that some questions may have been too challenging and that limited response time may 284 

have reduced student responses. 285 

Table 2. Session observations for the Strength in Numbers intervention across six 
sessions in two Year 9 mathematics classes. 

Observation questions 
Class A 

Mean (SD)a 

 

Class B 

Mean (SD) a  

Students accessed the acute Maths Anxiety questions 
online before starting the video 

4.33 (0.52) 4.5 (0.55) 

Students accessed the Acute Maths Anxiety 
questions online after completing the video 

4.50 (0.55) 4.17 (0.75) 

Students put the device away quickly and prepared 
for the lesson. 

4.33 (0.82) 4.83 (0.41) 



The teacher played the video within the first 10 
minutes of the lesson. 

3.83 (1.17) 4.17 (0.75) 

The videos were easy to access, loaded quickly and 
played as intended. 

4.83 (0.41) 5 (0) 

Teacher had to use the USB back up to play videos 5 (0) 5 (0) 

The maths questions were achievable for all students 
in the class 

4.67 (0.52) 3.17 (0.98) 

Students had sufficient room to safely complete all 
required exercises 

4.33 (0.52) 4.5 (0.84) 

The timing on the video promoted engagement 4.67 (0.52) 3.83 (0.75) 

Students appeared actively engaged during the 
videos 

4.5 (0.55) 2.5 (0.55) 

Students remained on-task throughout the video 4.83 (0.41) 2.5 (0.55) 

Students appeared to enjoy the stimulus video 3.83 (0.75) 2.17 (0.75) 

a Values are presented as mean (SD). Items were rated on a 5-point Likert scale, where 
1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, and 5 = 
strongly agree. Higher scores indicate more favourable observations of intervention 
delivery. 

 286 

PC 3. Acceptability: Both teachers agreed that the program was acceptable overall (M = 287 

4, SD = .00). Ratings for the video quality (M = 2.5, SD = .12) and mathematics questions 288 

(M = 3, SD = 1.41) were less acceptable (Table 3).  289 

Table 3. Teacher survey outcomes related to feasibility and progression criteria 

Feasibility domain Resultsa 

Mean (SD) 

Acceptability  4 (0) 

Capability 4.25 (0.35) 

Opportunity 3.93 (0.10) 

Motivation 3.58 (0.12) 

a Values are presented as mean (SD). Capability, opportunity, and motivation scores were 
calculated by averaging the relevant survey items for each teacher before calculating the 
mean (SD) across respondents. Acceptability was assessed using a single survey item 
("Strength in Numbers is acceptable to me"). Scores were rated on a 5-point Likert scale 
(1 = strongly disagree to 5 = strongly agree), with higher scores indicating more 
favourable perceptions of intervention feasibility. 
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 PC 4. Fidelity:  Both classes were retained throughout the study. 93% of assenting 291 

participants completed on task behaviour measures. A total of 234 responses of acute 292 

maths anxiety were recorded across six sessions (78%) and chronic maths anxiety 293 

responses had a 72% completion rate. There was 100% completion rate for teacher 294 

participation in outcomes measures.   295 

Teachers reported high capability (M = 4.25, SD = .35) and opportunity (M = 3.93, 296 

SD = .10) to deliver the intervention, while motivation was slightly lower but 297 

remained positive (M = 3.58, SD = .12). 298 

Student outcomes 299 

On Task Behaviour 300 

Time-on-task data were recorded for two classes (Table 4). On task behaviour differed 301 

between classes, with students in Year 9A demonstrating a higher proportion of time on 302 

task (76.4%) compared to Year 9B (52.8% on task).  303 

Table 4. On task behaviour results reported in class groups 

Class Number of 
participants 

Mean percent of time 
on task 

Mean percent of time 
off task 

Year 9A 12 76.4% 23.6% 
Year 9B  12 52.8% 47.2% 

Acute Maths anxiety 304 

Acute mathematics anxiety outcomes demonstrated small but statistically significant 305 

improvements following participation in the Strength in Numbers sessions (Table 5). 306 

Students reported feeling more positive towards mathematics (Cohens d = .24, 95% CI’s 307 

= .06 to 0.20, p = < .001), greater readiness to learn (Cohens d = .24, 95% CI’s = .07 to 308 

.24, p = < 0.001) and increased confidence prior to mathematics lessons (Cohens d = .27, 309 

95% CI’s = .10 to .28, p = < .001). 310 



Table 5. Acute mathematics anxiety outcomes before and after participation in each Strength in 
Numbers sessions.  

n Pre 

session 

Mean 

(SD) 

Post 

session 

Mean 

(SD) 

Mean 

Change 

score (SD) 

95% CI P value Cohen’s 
d 

Feelings towards 
mathematics 

234 2.06 
(0.39) 

2.19 
(0.44) 

0.13 (0.54) 0.06 to 
0.20 

<0.001 0.24 

Readiness to learn 
mathematics 

234 2.81 
(0.69) 

2.97 
(0.66) 

0.16 (0.66) 0.07 to 
0.24 

<0.001 0.24 

Confidence prior 
to mathematics 

234 2.77 
(0.71) 

2.96 
(0.72) 

0.19 (0.71) 0.10 to 
0.28 

<0.001 0.27 

Note: Positive change scores indicate improvements from pre session to post session responses. 

 311 

Chronic Maths Anxiety 312 

A mean score of 2.25 at post-test indicated that, on average, participants perceived 313 

themselves as between somewhat successful and very successful in mathematics. There 314 

was a small reduction in maths anxiety for students’ feelings of ease during maths tests 315 

(Cohens d = 0.33, 95% CI’s = 0 to 0.78, p = .051). Complete data sets were analysed and 316 

are reported in Table 6. 317 



Table 6. Chronic Maths anxiety results      

Students n Baseline 

Mean (SD) 

Post test 

Mean (SD) 

Mean 

Change 

score 

95% CI P 

value 

Cohens 

d 

Rate your ability in maths 36 2.25 (0.50) 2.28 (0.51) 0.03 -0.1 to 0.16 0.661 0.05 

It wouldn't bother me at all to take 
more maths classes. 36 3.25 (1.05) 3.33 (1.10) 0.08 -0.36 to 0.53 0.707 0.08 

I have usually been at ease during 
maths tests. 36 2.86 (1.27) 3.25 (1.00) 0.39 0 to 0.78 0.051 0.33 

I have usually been at ease in maths 
courses. 37 3.46 (0.96) 3.38 (0.86) -0.08 -0.35 to 0.18 0.539 -0.09 

I usually don't worry about my 
ability to solve maths problems. 37 3.14 (1.08) 3.16 (1.09) 0.03 -0.29 to 0.35 0.865 0.02 

I almost never get uptight while 
taking maths tests. 36 3.08 (1.27) 2.97 (1.18) -0.11 -0.52 to 0.3 0.586 -0.09 

I get really uptight during maths 
tests. 37 3.19 (1.35) 3.19 (1.22) 0.00 -0.33 to 0.33 1.000 0.00 

I get a sinking feeling when I think 
of trying hard maths problems. 

36 3.08 (1.27) 3.28 (1.14) 0.19 -0.14 to 0.53 0.242 0.16 

My mind goes blank, and I am 
unable to think clearly when 
working on mathematics. 

37 3.62 (1.19) 3.41 (1.07) -0.22 -0.56 to 0.13 0.210 -0.19 

Mathematics makes me feel 
uncomfortable and nervous 36 3.83 (1.16) 3.86 (1.20) 0.03 -0.25 to 0.3 0.838 0.02 

Mathematics makes me feel uneasy 
and confused. 

37 3.57 (1.28) 3.57 (1.12) 0.00 -0.35 to 0.35 1.000 0.00 
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Discussion 319 

The aim of this study was to examine the feasibility of the Strength in Numbers program 320 

within secondary school mathematics classrooms and to explore preliminary changes in 321 

student outcomes. Overall, the findings support the feasibility of the program, with 322 

progression criteria achieved across recruitment, dose delivered, acceptability, and 323 

fidelity. Teachers also reported acceptable levels of capability, opportunity, and 324 

motivation to deliver the Strength in Numbers program, although item-level responses 325 

identified specific areas for refinement in future intervention delivery. In relation to the 326 

secondary aim, preliminary evidence of promise was observed across student outcomes, 327 

particularly acute math anxiety. Collectively, these findings support refinement of the 328 

program and progression to a larger controlled trial. 329 

Recruitment and school engagement are critical considerations when evaluating 330 

the feasibility of school-based interventions (Clayton et al., 2021). In the delivery of 331 

Strength in Numbers recruitment targets were achieved. Once school approval was 332 

obtained, teacher participation and student recruitment exceeded expectations, indicating 333 

interest in alternative approaches to mathematics instruction. Similar recruitment success 334 

has been reported in school-based feasibility studies evaluating classroom movement 335 

interventions (Walker et al., 2025). In the approach taken by Walker et al., (2025), 336 

researchers presented at a district wide leadership convention and after identifying 337 

prospective school partners, presented at each school. The connection at a school level, 338 

rather than a governance level, is an approach Strength in Numbers should consider in 339 

the future to increase recruitment rates for an efficacy trial. 340 

A notable finding was the successful dose delivery of all planned sessions. Time 341 

constraints, curriculum demands, and pressure to cover syllabus content are frequently 342 

reported as barriers to implementing new practices in secondary classrooms, particularly 343 



in mathematics (Kavanagh et al., 2023; Michael et al., 2019). Despite these challenges, 344 

teachers delivered the full intervention dose, suggesting the brief lesson starter format 345 

was compatible with existing classroom routines. Teachers also reported that future 346 

implementation could be strengthened by aligning mathematics questions more closely 347 

with lesson content. This approach would allow teachers to adjust the content and 348 

difficulty of questions to better align with students' current focus in class level of 349 

understanding. Research suggests that learning is optimised when students are challenged 350 

within their zone of proximal development (Young et al., 2024), with tasks that are 351 

sufficiently difficult to promote productive struggle but not so difficult that they lead to 352 

frustration or disengagement (Kusmaryono & Kusumaningsih, 2021). Emerging artificial 353 

intelligence tools could be used in Strength in Numbers, generating mathematics 354 

questions aligned to syllabus outcomes and differentiated to meet the needs of individual 355 

learners making the program an adaptable pedagogical tool for teachers.  356 

The video format was acceptable to teachers although they identified 357 

opportunities to improve the quality. This issue appeared to be influenced by the learning 358 

environment, as the intervention was delivered in an open-plan setting where multiple 359 

classes shared a common teaching space. Music was included within the videos to support 360 

student motivation and engagement during movement activities (Ballmann, 2021). 361 

However, teachers were observed reducing the volume to minimise disruption to 362 

neighbouring classes. While the verbal delivery of mathematics questions remained 363 

important, the feedback suggests that a standardised audio format may not suit all 364 

classroom contexts. Instead, teachers may benefit from greater autonomy to modify 365 

features such as music, volume, and question delivery to better align with the environment 366 

in which the program is being implemented.  367 



When assessing fidelity, we found that both participating classes were retained 368 

throughout the study, teacher participation in outcome measures was complete, and 369 

completion rates for student outcome measures exceeded 70%. The collection of on-task 370 

behaviour data across all intervention sessions was feasible within the current study; 371 

however, the resources required to conduct repeated classroom observations would need 372 

to increase to be able to manage a larger effectiveness trial. Previous studies have 373 

commonly assessed on-task behaviour using pre- and post-intervention observation 374 

periods or selected observation windows rather than continuous monitoring throughout 375 

an intervention (M. Mavilidi et al., 2020; Mavilidi et al., 2021; Robinson et al., 2022). A 376 

reduced observation schedule may provide sufficient information while minimising data 377 

collection burden and improving scalability. 378 

School-based physical activity interventions often struggle to achieve sustained 379 

implementation, with teachers' capability, opportunity, and motivation recognised as 380 

important determinants of program delivery (Verdonschot et al., 2024). To reduce teacher 381 

burden, Strength in Numbers was designed as a video-based lesson starter supported by 382 

a professional learning session prior to implementation. Teachers reported high levels of 383 

capability, opportunity, and motivation to deliver the program; Nevertheless, item-level 384 

responses identified several areas requiring refinement. Confidence in engaging students 385 

during movement activities was lower than other capability indicators, suggesting the 386 

professional learning session could place greater emphasis on strategies to support 387 

participation and engagement. This may include demonstrating exercise modifications 388 

that accommodate varying levels of student ability, confidence, classroom space, and 389 

available equipment. Teachers also highlighted the need for greater flexibility in exercise 390 

selection, reinforcing the importance of teacher autonomy when implementing the 391 

program across diverse classroom environments. The findings also suggest that 392 



engagement may be strengthened through greater emphasis on the social elements of 393 

participation, which have previously been identified as important contributors to 394 

enjoyment and adherence in movement-based interventions  (Turner et al., 2019).  395 

Although the primary purpose of this study was to evaluate feasibility, student 396 

outcomes were explored to assess evidence of promise and inform the design of a future 397 

effectiveness trial. Consistent with recommendations for feasibility research, these 398 

outcomes were not intended to establish effectiveness, but rather to determine whether 399 

the proposed mechanisms warranted further investigation in a larger controlled study 400 

(Lancaster & Thabane, 2019). 401 

Changes to on-task behaviour are one of the most robust findings in classroom 402 

based physical activity interventions and is considered an important precursor to learning 403 

and academic achievement (Watson et al., 2017). In our study, students in Year 9A spent 404 

a greater proportion of lesson time on task than students in Year 9B. While a control 405 

group was not included, the findings suggest that classroom context may influence how 406 

students respond to the intervention. We hypothesise that the results may be linked to 407 

findings from the classroom observations which indicate 9B had lower scores question 408 

suitability and student engagement during the videos. The impact of cognitive demand 409 

combined with classroom resistance training breaks has previously been tested and we 410 

found in that study groups with and without cognitive demand showed improvements to 411 

on task behaviour (Robinson et al., 2022).  412 

We observed small improvements in students' feelings towards mathematics, 413 

readiness to learn, and confidence following participation in the Strength in Numbers 414 

sessions. These findings are notable given the intervention lasted only five minutes and 415 

were measured immediately before and after participation. The program was designed to 416 

support students' readiness for mathematics learning, and the observed changes suggest 417 



that a brief movement-based lesson starter may positively influence how students 418 

approach mathematics lessons. Less favourable findings for chronic mathematics were 419 

observed. Changes in chronic mathematics anxiety were small, with the largest 420 

improvement observed for students' feelings of ease during mathematics tests. 421 

Interestingly, during the intervention period students were preparing for a half yearly 422 

exam and this may have influenced the reporting on this assessment item. Given the short 423 

intervention period, substantial changes in chronic mathematics anxiety were not 424 

expected, but mathematics anxiety remained an important concern in secondary 425 

education. Research shows that mathematics anxiety is associated with lower 426 

mathematics achievement and reduced engagement with learning (Yan, 2024). Recent 427 

evidence suggests that mathematics anxiety and achievement may operate in a reciprocal 428 

cycle, where increased anxiety contributes to lower achievement and lower achievement 429 

further reinforces anxiety (Lau et al., 2024). Improvements in students' feelings towards 430 

mathematics, readiness to learn, confidence, and ease during mathematics tests were 431 

encouraging and suggest that movement based activities during exam periods could be a 432 

useful tool to reduce test anxiety. 433 

This study has several strengths and limitations. A strength of the study was the 434 

use of pre-specified progression criteria to guide decisions regarding progression to a 435 

larger trial (Mellor et al., 2021). The study design enabled the collection of various types 436 

of quantitative data from both teachers and students, providing a detailed understanding 437 

of program feasibility and areas requiring refinement. Several limitations should also be 438 

acknowledged. First, the intervention was delivered over three weeks and therefore did 439 

not reflect how Strength in Numbers is intended to be used in practice. The program was 440 

designed as a flexible pedagogical tool that teachers can use in response to student needs 441 

rather than as a fixed intervention delivered at prescribed times. Second, the study 442 



involved a single school and two classes, limiting the generalisability of the findings. 443 

Third, no control group was included, and student outcomes were exploratory in nature. 444 

Finally, the intervention relied on researcher-developed videos, which received lower 445 

acceptability ratings and may have influenced student engagement. Despite these 446 

limitations, the study achieved all progression criteria and provided important 447 

information to guide refinement of the program and study procedures prior to a larger 448 

trial. 449 

Future iterations of Strength in Numbers should provide teachers with greater 450 

flexibility to select mathematics topics aligned with current lesson content and adjust 451 

question difficulty to suit the needs of their students. Teachers should also be provided 452 

with options to modify exercises based on classroom space, available equipment, and 453 

student preferences. These refinements may improve acceptability, support 454 

differentiation, and enhance integration within routine mathematics instruction. Future 455 

research should evaluate the effectiveness of the program using a controlled design across 456 

multiple schools and over a longer intervention period. In addition to examining 457 

mathematics anxiety (Mellor et al., 2021) and engagement outcomes, future studies 458 

should determine whether improvements in readiness to learn and on-task behaviour 459 

translate to meaningful improvements in mathematics achievement. 460 

Conclusion 461 

The Strength in Numbers program appears to be feasible to implement within secondary 462 

school mathematics classrooms and met all pre-specified progression criteria. 463 

Preliminary findings support that integrating movement with mathematics instruction 464 

may facilitate student engagement and readiness to learn and reduce aspects of 465 

mathematics anxiety. With refinement of program content and delivery procedures, a 466 

larger controlled trial is warranted to determine the effectiveness of the program. 467 



Statements and Declarations 468 

Acknowledgements  469 

We would like to acknowledge the school, staff and students where this project was 470 

conducted.  471 

Sources of funding 472 

Funding was generously provided by the University of Newcastle, New Start Funding. 473 

Grant number: G2401825 474 

Financial or non-financial interests 475 

The authors declare they have no competing interests 476 

Ethical approval: 477 

This project was approved by the University of Newcastle’s Ethics committee, Approval 478 

number H-2025-0007 and the Maitland/Newcastle Catholic Schools office. 479 

Contributors 480 

KR, DL, NR, ZE and MM conceptualised and designed the study. KR, RP and GN 481 

collected data and KR drafted the initial manuscript. KR carried out the data analyses and 482 

all authors reviewed and revised the manuscript. All authors critically reviewed the 483 

manuscript, advised on statistical corrections and added intellectual content to the 484 

manuscript. All authors approved the final manuscript as submitted and agree to be 485 

accountable for all aspects of the work. 486 

Data sharing statement 487 

Data relevant to the study is available on reasonable request to the corresponding author.488 



References 489 

Alberto, P., & Troutman, A. C. (2013). Applied behavior analysis for teachers. In (7th 490 
ed., pp. 480-482). Pearson.  491 

Ashcraft, M. H., Kirk, E. P., & Hopko, D. (2022). On the cognitive consequences of 492 
mathematics anxiety. In The development of mathematical skills (pp. 174-196). 493 
Psychology Press.  494 

Ballmann, C. G. (2021). The influence of music preference on exercise responses and 495 
performance: A review. Journal of functional morphology and kinesiology, 6(2), 496 
33. https://doi.org/10.3390/jfmk6020033  497 

Betz, N. E. (1978). Prevalence, distribution, and correlates of math anxiety in college 498 
students. Journal of Counseling Psychology, 25(5), 441. 499 
https://doi.org/10.1037/0022-0167.25.5.441  500 

Biddle, S. J. H., Ciaccioni, S., Thomas, G., & Vergeer, I. (2019). Physical activity and 501 
mental health in children and adolescents: An updated review of reviews and an 502 
analysis of causality. Psychology of Sport and Exercise, 42, 146-155. 503 
https://doi.org/10.1016/j.psychsport.2018.08.011  504 

Clayton, P., Connelly, J., Ellington, M., Rojas, V., Lorenzo, Y., Trak‐Fellermeier, M. A., 505 
& Palacios, C. (2021). Facilitators and barriers of children's participation in 506 
nutrition, physical activity, and obesity interventions: A systematic review. 507 
Obesity reviews, 22(12). https://doi.org/10.1111/obr.13335  508 

Damschroder, L. J., Reardon, C. M., & Lowery, J. C. (2020). The consolidated framework 509 
for implementation research (CFIR). In Handbook on implementation science (pp. 510 
88-113). Edward Elgar Publishing.  511 

Deci, E. L., & Ryan, R. M. (2012). Self-determination theory. Handbook of theories of 512 
social psychology, 1(20), 416-436.  513 

Dos Santos Carmo, J., Gris, G., & Dos Santos Palombarini, L. (2019). Mathematics 514 
anxiety: Definition, prevention, reversal strategies and school setting inclusion. In 515 
(pp. 403-418). Springer International Publishing. https://doi.org/10.1007/978-3-516 
030-11518-0_24  517 

Eldridge, S. M., Chan, C. L., Campbell, M. J., Bond, C. M., Hopewell, S., Thabane, L., 518 
& Lancaster, G. A. (2016). CONSORT 2010 statement: extension to randomised 519 
pilot and feasibility trials. Bmj, 355.  520 

Ersozlu, Z. (2026). Teacher responsiveness and acute mathematics anxiety: Preliminary 521 
evidence from a pilot study. Manuscript submitted for publication.  522 

Fenesi, B., Graham, J. D., Crichton, M., Ogrodnik, M., & Skinner, J. (2022). Physical 523 
activity in high school classrooms: A promising avenue for future research. 524 
International Journal of Environmental Research and Public Health, 19(2), 688. 525 
https://doi.org/10.3390/ijerph19020688  526 

Hubbard, J., Russo, J., Livy, S., & Sullivan, P. (2026). Optimizing learning conditions 527 
for self-determination in primary mathematics education: A theoretical 528 
perspective. Mathematics Education Research Journal, 1-27. 529 
https://doi.org/10.1007/s13394-025-00555  530 

Kavanagh, B. E., Corney, K. B., Beks, H., Williams, L. J., Quirk, S. E., & Versace, V. L. 531 
(2023). A scoping review of the barriers and facilitators to accessing and utilising 532 
mental health services across regional, rural, and remote Australia. BMC Health 533 
Services Research, 23(1). https://doi.org/10.1186/s12913-023-10034-4  534 

Kusmaryono, I., & Kusumaningsih, W. (2021). Construction of students' mathematical 535 
knowledge in the zone of proximal development and zone of potential 536 



construction. European Journal of Educational Research, 10(1), 341-351. 537 
https://doi.org/10.12973/eu-jer.10.1.341  538 

Lancaster, G. A., & Thabane, L. (2019). Guidelines for reporting non-randomised pilot 539 
and feasibility studies. Pilot and Feasibility Studies, 5(1). 540 
https://doi.org/10.1186/s40814-019-0499-1  541 

Lander, N. J., Contardo Ayala, A. M., Mazzoli, E., Lai, S. K., Orr, J., & Salmon, J. (2024). 542 
Beyond “Brain Breaks”: A new model for integrating classroom-based active 543 
breaks. Journal of Physical Education, Recreation & Dance, 95(4), 22-30. 544 
https://doi.org/10.1080/07303084.2024.2308253  545 

Larsen, S. A. (2024). Are Australian students' academic skills declining? Interrogating 546 
25 years of national and international standardised assessment data. Australian 547 
Journal of Social Issues. https://doi.org/10.1002/ajs4.341  548 

Lau, N. T. T., Ansari, D., & Sokolowski, H. M. (2024). Unraveling the interplay between 549 
math anxiety and math achievement. Trends in Cognitive Sciences, 28(10), 937-550 
947. https://doi.org/10.1016/j.tics.2024.07.006  551 

Li, Q., Cho, H., Cosso, J., & Maeda, Y. (2021). Relations between students’ Mathematics 552 
anxiety and motivation to learn mathematics: A meta-analysis. Educational 553 
Psychology Review, 33(3), 1017-1049. https://doi.org/10.1007/s10648-020-554 
09589-z  555 

Lubans, D., Richards, J., Hillman, C., Faulkner, G., Beauchamp, M., Nilsson, M., Kelly, 556 
P., Smith, J., Raine, L., & Biddle, S. (2016). Physical activity for cognitive and 557 
mental health in youth: A systematic review of mechanisms. Pediatrics, 138(3), 558 
e20161642. https://doi.org/10.1542/peds.2016-1642  559 

Lubans, D., Smith, J. J., Eather, N., Leahy, A. A., Morgan, P. J., Lonsdale, C., Plotnikoff, 560 
R. C., Nilsson, M., Kennedy, S. G., Holliday, E. G., Weaver, N., Noetel, M., 561 
Shigeta, T. T., Mavilidi, M. F., Valkenborghs, S. R., Gyawali, P., Walker, F. R., 562 
Costigan, S. A., & Hillman, C. H. (2021). Time-efficient intervention to improve 563 
older adolescents’ cardiorespiratory fitness: findings from the ‘Burn 2 Learn’ 564 
cluster randomised controlled trial. British Journal of Sports Medicine, 55(13), 565 
751-758. https://doi.org/10.1136/bjsports-2020-103277  566 

Lubans, D. R., Leahy, A. A., Mavilidi, M. F., & Valkenborghs, S. R. (2021). Physical 567 
Activity, Fitness, and Executive Functions in Youth: Effects, Moderators, and 568 
Mechanisms. In. Springer.  569 

Mavilidi, M., Drew, R., Morgan, P., Lubans, D., Schmidt, M., & Riley, N. (2020). Effects 570 
of different types of classroom physical activity breaks on children’s on‐task 571 
behaviour, academic achievement and cognition. Acta paediatrica, 109(1), 158-572 
165. https://doi.org/10.1111/apa.14892  573 

Mavilidi, M. F., Lubans, D. R., Miller, A., Eather, N., Morgan, P. J., Lonsdale, C., Noetel, 574 
M., Karayanidis, F., Shaw, K., & Riley, N. (2020). Impact of the “Thinking while 575 
Moving in English” intervention on primary school children’s academic outcomes 576 
and physical activity: A cluster randomised controlled trial. International Journal 577 
of Educational Research, 102, 101592. https://doi.org/10.1016/j.ijer.2020.101592  578 

Mavilidi, M. F., Mason, C., Leahy, A. A., Kennedy, S. G., Eather, N., Hillman, C. H., 579 
Morgan, P. J., Lonsdale, C., Wade, L., Riley, N., Heemskerk, C., & Lubans, D. 580 
R. (2021). Effect of a time-efficient physical activity intervention on senior school 581 
students’ on-task behaviour and subjective vitality: The ‘Burn 2 Learn’ cluster 582 
randomised controlled trial. Educational Psychology Review, 33(1), 299-323. 583 
https://doi.org/10.1007/s10648-020-09537-x  584 

Mavilidi, M. F., Pesce, C., Benzing, V., Schmidt, M., Paas, F., Okely, A. D., & Vazou, 585 
S. (2022). Meta-analysis of movement-based interventions to aid academic and 586 



behavioral outcomes: A taxonomy of relevance and integration. Educational 587 
Research Review, 37, 100478. https://doi.org/10.1016/j.edurev.2022.100478  588 

Mellor, K., Eddy, S., Peckham, N., Bond, C. M., Campbell, M. J., Lancaster, G. A., 589 
Thabane, L., Eldridge, S. M., Dutton, S. J., & Hopewell, S. (2021). Progression 590 
from external pilot to definitive randomised controlled trial: A methodological 591 
review of progression criteria reporting. BMJ Open, 11(6), e048178. 592 
https://doi.org/10.1136/bmjopen-2020-048178  593 

Michael, R. D., Webster, C. A., Egan, C. A., Nilges, L., Brian, A., Johnson, R., & Carson, 594 
R. L. (2019). Facilitators and barriers to movement integration in elementary 595 
classrooms: A systematic review. Research Quarterly for Exercise and Sport, 596 
90(2), 151-162.  597 

Michie, S., Van Stralen, M. M., & West, R. (2011). The behaviour change wheel: A new 598 
method for characterising and designing behaviour change interventions. 599 
Implementation Science, 6(1), 42. https://doi.org/10.1186/1748-5908-6-42  600 

Muntaner‐Mas, A., Morales, J. S., Martínez‐de‐Quel, Ó., Lubans, D. R., & García‐601 
Hermoso, A. (2024). Acute effect of physical activity on academic outcomes in 602 
school‐aged youth: A systematic review and multivariate meta‐analysis. 603 
Scandinavian Journal of Medicine & Science in Sports, 34(1), e14479. 604 
https://doi.org/10.1111/sms.14479  605 

Nelson, G., & Powell, S. R. (2018). A systematic review of longitudinal studies of 606 
mathematics difficulty. J Learn Disabil, 51(6), 523-539. 607 
https://doi.org/10.1177/0022219417714773  608 

Reyes-Amigo, T., Salinas-Gallardo, G., Mendoza, E., Ovalle-Fernández, C., Ibarra-Mora, 609 
J., Gómez-Álvarez, N., Carrasco-Beltrán, H., Páez-Herrera, J., Hurtado-610 
Almonácid, J., Yañez-Sepúlveda, R., Zapata-Lamana, R., Sepúlveda-Figueroa, 611 
F., Olivares-Arancibia, J., & Mota, J. (2025). Effectiveness of school-based active 612 
breaks on classroom behavior, executive functions and physical fitness in children 613 
and adolescent: A systematic review. Frontiers in Public Health, 13. 614 
https://doi.org/10.3389/fpubh.2025.1469998  615 

Robinson, K., Lubans, D., Mavilidi, M., Hillman, C., Benzing, V., Valkenborghs, S., 616 
Barker, D., & Riley, N. (2022). Effects of classroom-based resistance training 617 
with and without cognitive training on adolescents’ cognitive function, on-task 618 
behavior, and muscular fitness. Frontiers in Psychology, 13. 619 
https://doi.org/10.3389/fpsyg.2022.811534  620 

Ryan, R. M., & Deci, E. L. (2020). Intrinsic and extrinsic motivation from a self-621 
determination theory perspective: Definitions, theory, practices, and future 622 
directions. Contemporary Educational Psychology, 61, 101860. 623 
https://doi.org/10.1016/j.cedpsych.2020.101860  624 

Skinner, E. A., & Pitzer, J. R. (2012). Developmental dynamics of student engagement, 625 
coping, and everyday resilience. In Handbook of research on student engagement 626 
(pp. 21-44). Springer.  627 

Szuhany, K. L., Bugatti, M., & Otto, M. W. (2015). A meta-analytic review of the effects 628 
of exercise on brain-derived neurotrophic factor. Journal of Psychiatric Research, 629 
60, 56-64.  630 

Thomson, S. (2020). Australia: PISA Australia—excellence and equity? In Improving a 631 
country’s education: PISA 2018 results in 10 countries (pp. 25-47). Springer.  632 

Turner, L., Calvert, H. G., & Carlson, J. A. (2019). Supporting teachers’ implementation 633 
of classroom-based physical activity. Translational Journal of the American 634 
College of Sports Medicine, 4(17), 165-172. 635 
https://doi.org/10.1249/TJX.0000000000000098  636 



Valkenborghs, S. R., Noetel, M., Hillman, C. H., Nilsson, M., Smith, J. J., Ortega, F. B., 637 
& Lubans, D. R. (2019). The impact of physical activity on brain structure and 638 
function in youth: a systematic review. Pediatrics, 144(4), e20184032. 639 
https://doi.org/10.1542/peds.2018-4032  640 

Verdonschot, A., Beauchamp, M. R., Brusseau, T. A., Chinapaw, M. J. M., Christiansen, 641 
L. B., Daly-Smith, A., Eather, N., Fairclough, S. J., Faulkner, G., & Foweather, 642 
L. (2024). Development and evaluation of the Capability, Opportunity, and 643 
Motivation to deliver Physical Activity in School Scale (COM-PASS). 644 
International Journal of Behavioral Nutrition and Physical Activity, 21(1), 93. 645 
https://doi.org/10.1186/s12966-024-01640-4  646 

Walker, T. J., Craig, D. W., Pfledderer, C. D., Lee, M., Onadeko, K., Saving, E. E., 647 
Bartholomew, J. B., & Fernández, M. E. (2025). Feasibility and acceptability of 648 
an implementation strategy to enhance use of classroom-based physical activity 649 
approaches in elementary schools: a mixed methods study. BMC Public Health. 650 
https://doi.org/10.1186/s12889-025-25333-0  651 

Watson, A., Timperio, A., Brown, H., Best, K., & Hesketh, K. (2017). Effect of 652 
classroom-based physical activity interventions on academic and physical activity 653 
outcomes: A systematic review and meta-analysis. International Journal of 654 
Behavioral Nutrition & Physical Activity, 14, 1-24. 655 
https://doi.org/10.1186/s12966-017-0569-9  656 

Yan, X. (2024). How Does Math Anxiety Affect Students' Academic Achievement in 657 
Mathematics? —A Meta-Analysis Based on 31 Experimental Studies. Journal of 658 
Social Systems and Policy Analysis, 1(4), 131-142. 659 
https://doi.org/10.62762/jsspa.2024.672218  660 

Young, J. R., Bevan, D., & Sanders, M. (2024). How productive is the productive 661 
struggle? Lessons learned from a scoping review. International Journal of 662 
Education in Mathematics, Science and Technology, 12(2), 470-495. 663 
https://doi.org/10.46328/ijemst.3364  664 

 665 



 

Online resources  

Online Resource A – Example of a Strength in Numbers video 

https://vimeo.com/570120840 
 

Online Resource B – Recruitment strategy assessment tool 

  (1 = Strongly disagree to 5 =Strongly 
agree) 
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i) The approval process with the Catholic Schools 

Office was completed within a reasonable timeframe. 
1 2 3 4 5 

ii) The approval process was straightforward, with clear 

guidelines and requirements. 
1 2 3 4 5 
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t  

iii) The attendance rate at the Mathematics staff forum 

presentation was satisfactory. 
1 2 3 4 5 

iv) Lead teachers showed interest in the Strength in 

Numbers program during the presentation. 
1 2 3 4 5 

1. The feedback from lead teachers after the presentation 

was positive. 
1 2 3 4 5 
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 2. The response rate to the emails and flyers was 

satisfactory. 
1 2 3 4 5 

3. Follow-up efforts (e.g., additional emails or phone calls) 

effectively increased school engagement. 
1 2 3 4 5 

   
 S

ch
oo

l 
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rt
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ip

at
io v) The number of schools agreeing to participate met the 

targeted goal. 
1 2 3 4 5 



 

vi) The distribution of Participant Information 

Statements (PIS) and consent forms to students was 

easily achievable with the support of teachers. 

1 2 3 4 5 

vii) A high percentage of students returned signed 

consent forms within the expected timeframe. 
1 2 3 4 5 

viii) School leaders were supportive and cooperative in 

the recruitment process. 
1 2 3 4 5 

 



  < . 001


  < 0 . 001


  < . 001

