Supplementary Figure 1. Foodbot Factory Serious Game Screenshots
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Supplementary Table 1. Nutrition Knowledge Individual Question Responses 
	Question
	Foodbot Factory Group (n = 255)
	Control Group (n = 260)

	
	Baseline
	Post-Intervention
	4-Week Follow-Up
	3-Month Follow-Up
	Baseline
	Post-Intervention
	4-Week Follow-Up
	3-Month Follow-Up

	Protein Foods

	Saturated fat and heart disease
	69 (27.1%)
	167 (65.5%)
	143 (56.1%)
	134 (52.5%)
	89 (34.2%)
	94 (36.2%)
	93 (35.8%)
	101 (38.8%)

	Plant protein food recommendation
	131 (51.4%)
	223 (87.5%)
	184 (72.2%)
	163 (63.9%)
	130 (50%)
	161 (61.9%)
	150 (57.7%)
	143 (55%)

	Plant protein food fibre source
	122 (47.8%)
	155 (60.8%)
	114 (44.7%)
	130 (51%)
	114 (43.8%)
	126 (48.5%)
	116 (44.6%)
	119 (45.8%)

	Process meats source of sodium & saturated fat
	124 (48.6%)
	190 (74.5%)
	180 (70.6%)
	188 (73.7%)
	150 (57.7%)
	149 (57.3%)
	155 (59.6%)
	146 (56.2%)

	Salmon as a source of unsaturated fat
	77 (30.2%)
	140 (54.9%)
	116 (45.5%)
	110 (43.1%)
	85 (32.7%)
	63 (24.2%)
	72 (27.7%)
	80 (30.8%)

	Whole Grain Foods

	Grain food recommendation
	173 (67.8%)
	231 (90.6%)
	211 (82.7%)
	194 (76.1%)
	179 (68.8%)
	202 (77.7%)
	206 (79.2%)
	192 (73.8%)

	Health benefits of fibre
	80 (31.4%)
	187 (73.3%)
	171 (67.1%)
	157 (61.6%)
	85 (32.7%)
	166 (63.8%)
	156 (60%)
	138 (53.1%)

	Identifying whole grain foods
	68 (26.7%)
	193 (75.7%)
	188 (73.7%)
	173 (67.8%)
	64 (24.6%)
	103 (39.6%)
	109 (41.9%)
	114 (43.8%)

	Whole grain bread as a source of fibre
	150 (58.8%)
	178 (69.8%)
	190 (74.5%)
	183 (71.8%)
	155 (59.6%)
	181 (69.6%)
	158 (60.8%)
	163 (62.7%)

	Refined grain foods lower in nutrients
	107 (42%)
	184 (72.2%)
	168 (65.9%)
	171 (67.1%)
	96 (36.9%)
	157 (60.4%)
	142 (54.6%)
	151 (58.1%)

	Vegetables & Fruit

	Source of vitamins and minerals
	207 (81.2%)
	204 (80%)
	207 (81.2%)
	212 (83.1%)
	186 (71.5%)
	211 (81.2%)
	207 (79.6%)
	206 (79.2%)

	Importance of variety
	196 (76.9%)
	228 (89.4%)
	229 (89.8%)
	229 (89.8%)
	197 (75.8%)
	151 (58.1%)
	163 (62.7%)
	173 (66.5%)

	Fibre in whole fruit
	48 (18.8%)
	112 (43.9%)
	89 (34.9%)
	72 (28.2%)
	42 (16.2%)
	57 (21.9%)
	49 (18.8%)
	58 (22.3%)

	Half plate recommendation
	142 (55.7%)
	233 (91.4%)
	225 (88.2%)
	214 (83.9%)
	129 (49.6%)
	235 (90.4%)
	234 (90%)
	223 (85.8%)

	Sodium in canned goods
	123 (48.2%)
	183 (71.8%)
	164 (64.3%)
	166 (65.1%)
	115 (44.2%)
	112 (43.1%)
	124 (47.7%)
	110 (42.3%)

	Drinks

	Best thing to drink when thirsty
	248 (97.3%)
	252 (98.8%)
	253 (99.2%)
	253 (99.2%)
	247 (95%)
	257 (98.8%)
	254 (97.7%)
	257 (98.8%)

	Once in a while drink
	237 (92.9%)
	239 (93.7%)
	237 (92.9%)
	240 (94.1%)
	240 (92.3%)
	245 (94.2%)
	244 (93.8%)
	244 (93.8%)

	Milk/soy milk protein source
	110 (43.1%)
	149 (58.4%)
	122 (47.8%)
	122 (47.8%)
	112 (43.1%)
	144 (55.4%)
	119 (45.8%)
	132 (50.8%)

	Health benefits of water
	209 (82%)
	214 (83.9%)
	223 (87.5%)
	208 (81.6%)
	208 (80%)
	201 (77.3%)
	201 (77.3%)
	205 (78.8%)

	Fruit juice as a sugary drink
	195 (76.5%)
	250 (98%)
	249 (97.6%)
	249 (97.6%)
	208 (80%)
	229 (88.1%)
	232 (89.2%)
	229 (88.1%)


Values are presented as n (%) of participants who answered each question correctly by study group.



Supplementary Table 2. Nutrition Attitudes Individual Question Responses 
	Question
	Foodbot Factory Group (n = 255)
	Control Group (n = 260)

	
	Baseline
	Post-Intervention
	4-Week Follow-Up
	3-Month Follow-Up
	Baseline
	Post-Intervention
	4-Week Follow-Up
	3-Month Follow-Up

	Healthy eating should be an important part of my life
	4.61 (0.61)
	4.70 (0.62)
	4.67 (0.65)
	4.72 (0.59)
	4.49 (0.69)
	4.68 (0.60)
	4.65 (0.59)
	4.63 (0.62)

	What I eat can affect my current health 
	4.14 (1.03)
	4.27 (0.95)
	4.24 (0.96)
	4.24 (0.99)
	4.14 (0.92)
	4.22 (0.92)
	4.29 (0.93)
	4.24 (0.92)

	My family thinks healthy eating is important 
	4.66 (0.54)
	4.62 (0.65)
	4.53 (0.68)
	4.56 (0.68)
	4.63 (0.64)
	4.62 (0.67)
	4.61 (0.64)
	4.57 (0.71)

	Eating healthy now can help me be healthy in the future
	4.55 (0.76)
	4.62 (0.66)
	4.53 (0.75)
	4.54 (0.76)
	4.54 (0.75)
	4.57 (0.81)
	4.53 (0.73)
	4.43 (0.84)


Values are presented as unadjusted means ± standard deviations (SD).


Supplementary Table 3. Nutrition knowledge and attitudes treatment by time interaction effect between groups using multiple imputation with chained equations (MICE).
	Time Point
	Treatment x Time Interaction Effect 
(, 95% CI)
	p-value

	Overall Nutrition Knowledge

	   Post-Intervention
	2.51 (2.07, 2.96)
	<0.001

	   4-week Follow-Up
	1.80 (1.35, 2.25)
	<0.001

	   3-month Follow-Up
	1.47 (1.03, 1.92)
	<0.001

	Protein Foods

	   Post-Intervention
	1.17 (0.94, 1.39)
	<0.001

	   4-week Follow-Up
	0.69 (0.46, 0.92)
	<0.001

	   3-month Follow-Up
	0.63 (0.41, 0.86)
	<0.001

	Whole Grain Foods

	   Post-Intervention
	0.66 (0.44, 0.88)
	<0.001

	   4-week Follow-Up
	0.60 (0.39, 0.82)
	<0.001

	   3-month Follow-Up
	0.49 (0.27, 0.71)
	<0.001

	Vegetables & Fruit

	   Post-Intervention
	0.51 (0.33, 0.70)
	<0.001

	   4-week Follow-Up
	0.32 (0.13, 0.50)
	0.001

	   3-month Follow-Up
	0.27 (0.09, 0.45)
	0.004

	Drinks

	   Post-Intervention
	0.16 (0.02, 0.31)
	0.027

	   4-week Follow-Up
	0.17 (0.03, 0.32)
	0.019

	   3-month Follow-Up
	0.06 (-0.08, 0.21)
	0.406

	Nutrition Attitudes

	   Post-Intervention
	0.00 (-0.29, 0.28)
	0.986

	   4-week Follow-Up
	-0.19 (-0.48, 0.10)
	0.191

	   3-month Follow-Up
	-0.01 (-0.29, 0.27)
	0.949


Treatment-by-time interaction effects (β) and 95% confidence intervals (CI) were estimated using linear mixed models with MICE.


Supplementary Table 4. Nutrition knowledge and attitudes treatment by time interaction effect between groups, removing classrooms with protocol deviations.
	Time Point
	Treatment x Time Interaction Effect 
(, 95% CI)
	p-value

	Overall Nutrition Knowledge

	   Post-Intervention
	2.66 (2.16, 3.16)
	<0.001

	   4-week Follow-Up
	1.95 (1.44, 2.45)
	<0.001

	   3-month Follow-Up
	1.52 (1.02, 2.02)
	<0.001

	Protein Foods

	   Post-Intervention
	1.18 (0.93, 1.43)
	<0.001

	   4-week Follow-Up
	0.70 (0.44, 0.95)
	<0.001

	   3-month Follow-Up
	0.58 (0.33, 0.84)
	<0.001

	Whole Grain Foods

	   Post-Intervention
	0.72 (0.47, 0.97)
	<0.001

	   4-week Follow-Up
	0.74 (0.49, 0.99)
	<0.001

	   3-month Follow-Up
	0.55 (0.30, 0.80)
	<0.001

	Vegetables & Fruit

	   Post-Intervention
	0.57 (0.36, 0.78)
	<0.001

	   4-week Follow-Up
	0.33 (0.12, 0.54)
	0.002

	   3-month Follow-Up
	0.31 (0.10, 0.52)
	0.003

	Drinks

	   Post-Intervention
	0.19 (0.02, 0.35)
	0.025

	   4-week Follow-Up
	0.18 (0.02, 0.35)
	0.029

	   3-month Follow-Up
	0.08 (-0.09, 0.24)
	0.374

	Nutrition Attitudes

	   Post-Intervention
	0.07 (-0.25, 0.39)
	0.674

	   4-week Follow-Up
	-0.17 (-0.49, 0.15)
	0.296

	   3-month Follow-Up
	0.07 (-0.25, 0.39)
	0.655


Treatment-by-time interaction effects (β) and 95% confidence intervals (CI) were estimated using linear mixed models.
Supplementary Table 5. Overall nutrition knowledge unadjusted means by gender and treatment by time by gender interaction effect between groups.
	Time Point
	Foodbot Factory Group
	Control Group
	[bookmark: OLE_LINK1]Treatment x Time x Gender Interaction Effect
(, 95% CI)
	p-value

	
	Boys
(n = 113)
	Girls
(n = 127)
	Boys
(n = 107)
	Girls
(n = 139)
	
	

	Overall Nutrition Knowledge

	   Baseline
	10.81 ± 2.44
	11.13 ± 2.34
	10.73 ± 2.50
	11.00 ± 2.62
	Reference
	0.23

	   Post-Intervention
	15.14 ± 3.25
	15.43 ± 3.06
	12.54 ± 3.29
	12.39 ± 2.97
	0.39 (-0.57, 1.34)
	

	   4-week Follow-Up
	13.94 ± 3.30
	14.61 ± 2.83
	12.24 ± 3.10
	12.17 ± 2.97
	0.71 (-0.25, 1.66)
	

	   3-month Follow-Up
	13.41 ± 3.42
	14.46 ± 2.81
	12.09 ± 3.36
	12.29 ± 3.10
	0.81 (-0.15, 1.76)
	

	Protein Foods

	   Baseline
	2.07 ± 1.16
	1.98 ± 1.05
	2.21 ± 1.31
	2.17 ± 1.10
	Reference
	0.34

	   Post-Intervention
	3.42 ± 1.28
	3.40 ± 1.33
	2.23 ± 1.35
	2.35 ± 1.30
	-0.09 (-0.58, 0.40)
	

	   4-week Follow-Up
	2.75 ± 1.33
	3.00 ± 1.25
	2.25 ± 1.29
	2.21 ± 1.25
	0.34 (-0.14, 0.83)
	

	   3-month Follow-Up
	2.82 ± 1.23
	2.88 ± 1.26
	2.21 ± 1.28
	2.30 ± 1.28
	0.01 (-0.47, 0.50)
	

	Whole Grain Foods

	   Baseline
	2.09 ± 1.16
	2.37 ± 1.10
	2.13 ± 1.08
	2.26 ± 1.18
	Reference
	0.07

	   Post-Intervention
	3.78 ± 1.39
	3.83 ± 1.22
	3.12 ± 1.34
	3.07 ± 1.40
	-0.06 (-0.53, 0.42)
	

	   4-week Follow-Up
	3.35 ± 1.48
	3.82 ± 1.18
	2.99 ± 1.36
	2.96 ± 1.34
	0.34 (-0.14, 0.81)
	

	   3-month Follow-Up
	3.12 ± 1.54
	3.72 ± 1.28
	2.93 ± 1.37
	2.87 ± 1.41
	0.51 (0.04, 0.99)
	

	Vegetables & Fruit

	   Baseline
	2.81 ± 1.03
	2.80 ± 1.07
	2.54 ± 1.08
	2.59 ± 1.06
	Reference
	0.53

	   Post-Intervention
	3.63 ± 1.07
	3.85 ± 0.94
	3.06 ± 1.17
	2.83 ± 0.99
	0.50 (0.10, 0.90)
	

	   4-week Follow-Up
	3.57 ± 1.02
	3.57 ± 1.04
	3.06 ± 1.10
	2.90 ± 1.06
	0.22 (-0.18, 0.62)
	

	   3-month Follow-Up
	3.38 ± 1.19
	3.58 ± 0.90
	2.91 ± 1.05
	2.97 ± 1.07
	0.20 (-0.20, 0.60)
	

	Drinks

	   Baseline
	3.85 ± 0.97
	3.99 ± 0.77
	3.84 ± 0.79
	3.98 ± 0.82
	Reference
	0.34

	   Post-Intervention
	4.31 ± 0.73
	4.35 ± 0.72
	4.13 ± 0.83
	4.13 ± 0.77
	0.03 (-0.28, 0.35)
	

	   4-week Follow-Up
	4.27 ± 0.72
	4.22 ± 0.71
	3.94 ± 0.86
	4.09 ± 0.77
	-0.20 (-0.51, 0.11)
	

	   3-month Follow-Up
	4.09 ± 0.83
	4.28 ± 0.74
	4.05 ± 0.81
	4.05 ± 0.81
	0.08 (-0.23, 0.40)
	

	Nutrition Attitudes

	   Baseline
	18.06 ± 1.95
	17.92 ± 1.70
	17.57 ± 1.91
	18.04 ± 1.82
	Reference
	0.11

	   Post-Intervention
	18.29 ± 2.01
	18.20 ± 1.85
	18.05 ± 1.79
	18.18 ± 1.97
	0.39 (-0.21, 0.98)
	

	   4-week Follow-Up
	17.90 ± 2.54
	18.06 ± 1.70
	18.04 ± 1.80
	18.20 ± 1.80
	0.60 (0.01, 1.20)
	

	   3-month Follow-Up
	17.95 ± 2.47
	18.27 ± 1.69
	17.82 ± 1.98
	18.11 ± 2.01
	0.64 (0.05, 1.24)
	


Values are presented as unadjusted means ± standard deviations (SD). Treatment-by-time-by-gender interaction effects (β) and 95% confidence intervals (CI) were estimated using linear mixed models. P-value is for the likelihood ratio test comparing the model with the three-way interaction term to one without.


Supplementary Table 6. Intervention acceptability sub-group analysis by gender.
	Acceptability Item
	Foodbot Factory
	Control
	Gender OR 
(95% CI)
	p-value
	Intervention x Gender Interaction OR (95% CI)
	p-value

	
	Boys 
(n = 113)
	Girls 
(n = 127)
	Boys 
(n = 107)
	Girls 
(n = 139)
	
	
	
	

	Perceived importance of learning about food and nutrition 
	101 (89.4%)
	116 (91.3%)
	90 (84.9%)
	124 (89.2%)
	1.35 (0.72, 2.53)
	0.40
	0.85 (0.23, 3.20)
	0.92

	Perceived learning from the intervention 
	96 (85%)
	122 (96.1%)
	93 (87.7%)
	116 (83.5%)
	1.35 (0.73, 2.48)
	0.40
	6.13 (1.61, 23.26)
	0.070

	The intervention was fun
	99 (87.6%)
	114 (89.8%)
	78 (73.6%)
	111 (79.9%)
	1.30 (0.89, 1.90)
	0.39
	0.87 (0.38, 2.00)
	0.92

	The goals of the intervention were clear
	96 (85%)
	113 (89%)
	83 (78.3%)
	112/138 (81.2%)
	1.26 (0.78, 2.03)
	0.40
	1.20 (0.48, 3.00)
	0.92

	Participating in the intervention was a positive experience
	95 (84.1%)
	110 (86.6%)
	75 (70.8%)
	114/138 (82.6%)
	1.57 (0.93, 2.67)
	0.34
	0.62 (0.22, 1.75)
	0.83

	There were no barriers to participating in the intervention 
	91 (80.5%)
	107 (84.3%)
	76/105 (72.4%)
	110/138 (79.7%)
	1.38 (0.92, 2.06)
	0.34
	0.86 (0.39, 1.90)
	0.92

	Felt confident participating in the intervention
	90 (79.6%)
	110 (86.6%)
	77
(72.6%)
	113 (81.3%)
	1.61 (1.12, 2.33)
	0.097
	1.01 (0.49, 2.08)
	0.98

	It was easy to participate in the intervention
	81 (71.7%)
	106 (83.5%)
	78 (73.6%)
	100/138 (72.5%)
	1.32 (0.85, 2.05)
	0.40
	2.11 (0.94, 4.75)
	0.32


Values are presented as the number and percentage of participants who agreed or strongly agreed with each acceptability item. Odds ratios (OR) with 95% confidence intervals (CI) were estimated using mixed-effects binary logistic regression, accounting for clustering at the classroom level. P-values were adjusted using the false-detection rate method for multiple comparisons. 


image1.emf

