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Table 1: Key characteristics of studies included in the review
	[bookmark: _Hlk200981765]Characteristic
	Article
	N (% of 21)

	Study Design
	
	

	
	RCT
	[1-9]
	9 (42.86)

	
	Non-RCT
	[10-21]
	12 (57.14)

	Country
	
	

	
	USA
	[2-5, 11, 16, 18]
	7 (33.33)

	
	China
	[20, 21]
	2 (9.52)

	
	Iran
	[1, 12]
	2 (9.52)

	
	Netherlands
	[13, 15]
	2 (9.52)

	
	Australia
	[6]
	1 (4.76)

	
	Canada
	[14]
	1 (4.76)

	
	Germany
	[8]
	1 (4.76)

	
	Italy
	[9]
	1 (4.76)

	
	Scotland
	[10]
	1 (4.76)

	
	Taiwan
	[19]
	1 (4.76)

	
	Thailand
	[17]
	1 (4.76)

	
	UK
	[7]
	1 (4.76)

	Theory
	
	

	
	Social Cognitive Theory
	[2, 6, 11, 15, 18, 21]
	7 (33.33)

	
	Theory of Planned Behavior
	[8, 10, 18]
	3 (14.29)

	
	Social ecological-transactional model
	[4, 5]
	2 (9.52)

	
	[bookmark: _Hlk204767102]Environmental intervention model
	[15]
	1 (4.76)

	
	[bookmark: _Hlk204767111]Experiential Learning Theory
	[11]
	1 (4.76)

	
	Intervention Mapping (IM)
	[1]
	1 (4.76)

	
	Model of behavioral prediction
	[13]
	1 (4.76)

	
	PRECEDE-PROCEED Planning Model
	[6]
	1 (4.76)

	
	Self-Determination Theory
	[15]
	1 (4.76)

	
	Simulation, parental involvement, experiential learning
	[19]
	1 (4.76)

	
	Social marketing approach
	[7]
	1 (4.76)

	
	Theory of Reasoned Action 
	[2]
	1 (4.76)

	
	Technology Acceptance Model (TAM)
	[9]
	1 (4.76)

	
	WHO recommendations
	[12]
	1 (4.76)

	
	[bookmark: _Hlk204767208]Not specific
	[14, 16, 17, 20]
	4 (19.05)

	Age group (years)
	
	

	
	9-12
	[4, 5, 13, 16-18]
	6 (28.57)

	
	9-10
	[2, 3, 19, 20]
	4 (19.05)

	
	10-12
	[1, 6, 12, 14]
	4 (19.05)

	
	8-9
	[8, 21]
	2 (9.52)

	
	6-11
	[10]
	1 (4.76)

	
	7-11
	[11]
	1 (4.76)

	
	7-8
	[9]
	1 (4.76)

	
	8-10
	[15]
	1 (4.76)

	
	9-11
	[7]
	1 (4.76)

	Intervention Duration
	
	

	
	≤3 months
	[3, 6, 7, 9, 14-17, 19]
	9 (42.86)

	
	4-6 months
	[1, 11, 12, 21]
	4 (19.05)

	
	7 -12 months
	[2, 4, 5, 8, 10, 13, 18, 20]
	8 (38.10)

	[bookmark: _Hlk177991218]Frequency of activity
	
	

	
	Daily
	[9, 15]
	2 (9.52)

	
	Weekly sessions
	[1-3, 5, 6, 10, 11, 14, 16, 17, 19, 21]
	12 (57.14)

	
	[bookmark: _Hlk204767643]Monthly sessions.
	[2, 4, 5, 8, 12, 14, 20]
	7 (33.33)

	
	Not specified
	[7, 13, 18]
	3 (14.29)

	Duration / session
	
	

	
	≤ 30 minutes
	[13, 20]
	2 (9.52)

	
	40- 60 minutes
	[1, 4, 5, 8, 9, 14, 17-19, 21]
	10 (47.62)

	
	1-2 hours
	[2, 3, 6, 11, 15, 16]
	6 (28.57)

	
	Not specified. 
	[7, 10, 12]
	3 (14.29)

	[bookmark: _Hlk177970032]Mode of delivery
	
	

	
	In-person
	[1-5, 9-14, 16, 19]
	13 (61.90)

	[bookmark: _Hlk177970559]
	[bookmark: _Hlk200980772]Classroom-based
	[1-3, 5, 7-15, 17-21]
	18 (85.71)

	[bookmark: _Hlk177971500]
	Hands-on cooking & tasting led during the school day
	[3]
	1 (4.76)

	
	Farm visit, cooking class with chef
	[15]
	1 (4.76)

	
	Classroom + outdoor garden-based teaching
	[5]
	1 (4.76)

	
	Face-to-face + online (due to pandemic lockdowns)
	[6]
	1 (4.76)

	
	Experiential learning, take-home activities
	[13]
	1 (4.76)

	
	Home engagement via card game
	[7]
	1 (4.76)

	
	Home-based with digital reinforcement
	[20]
	1 (4.76)

	
	Home-based activities
	[19]
	1 (4.76)

	
	After-school; lessons taught by hired nutrition/gardening educators
	[16]
	1 (4.76)

	Content Components

	[bookmark: _Hlk200981612]
	Nutrition education
	[1-12, 14-21]
	20 (95.24)

	
	Behavioral counseling
	[1, 10, 12, 15]
	4 (19.05)

	
	Practice
	[1, 3, 4, 6, 7, 10, 12, 13, 15, 16, 18, 19, 21]
	13 (60.90)

	
	Other
	[1, 2]
	2 (9.52)

	Components affected by intervention (NL, HL)
	
	

	
	Access
	[10]
	1 (4.76)

	
	Cognitive
	[1-21]
	21 (100)

	
	Communication skill
	[1, 2, 4, 5, 10, 13-15, 18, 20]
	10 (47.62)

	
	Decision skill
	[1-5, 8, 10, 11, 13, 17-19]
	12 (57.14)

	
	Self-management
	[1-7, 9-16, 21]
	16 (76.19)

	
	Media literacy
	[1, 2, 10]
	3 (14.29)

	Facilitators
	
	

	
	Teachers
	[1-11, 13-15, 17-21]
	19 (90.48)

	
	Professionals
	[8, 20]
	2 (9.52)

	
	Researchers
	[2, 10, 12, 13, 17, 19]
	6 (28.577)

	
	Nutritionists
	[1, 3, 9, 11, 16]
	5 (23.81)

	
	Counseling staff
	[1]
	1 (4.76)

	
	Another trained graduate student
	[3]
	1 (4.76)

	
	Community gardeners, gardening educators
	[5, 16]
	2 (9.52)

	
	Chefs, growers
	[15]
	1 (4.76)

	
	Parent
	[20]
	1 (4.76)

	Tool monitoring
	
	

	
	Questionnaires
	[1, 3, 4, 6-21]
	19 (90.48)

	
	Food diaries (FFQ)
	[2, 4, 5, 8, 10, 12, 14]
	7 (33.33)

	
	Self-recall surveys
	[11]
	1 (4.76)

	
	Self-administered questionnaires
	[16, 19]
	2 (9.52)

	
	Session supervision, evaluation checklists
	[1]
	1 (4.76)

	
	Digital photography
	[2]
	1 (4.76)

	
	Observation surveys
	[4]
	1 (4.76)

	
	Teacher activity logs
	[14, 18]
	2 (9.52)

	
	fountain water flow readings
	[8]
	1 (4.76)

	Measurement Tools
	
	

	
	Questionnaire
	[1-21]
	21 (100)

	
	24-hour dietary recall
	[5, 8, 12, 14, 18]
	5 (23.81)

	
	7-day SSB intake recall
	[20]
	1 (4.76)

	
	surveys
	[6]
	1 (4.76)

	
	Food diaries
	[4, 10, 11]
	3 (14.29)

	
	BMI
	[4, 8]
	2 (9.52)

	Outcome
	
	

	Primary
	Knowledge about obesity prevention
	[1-3, 5-7, 9, 10, 12-21]
	18 (85.71)

	Secondary
	Dietary behavior
	[4-6, 8, 10, 11, 16, 18, 20, 21]
	10 (47.62)

	
	BMI
	[2, 4, 8]
	3 (14.29)

	
	BMI Z–score
	[2, 16]
	2 (9.52)
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[bookmark: _Hlk204678057]Table 2: Summary of findings from included studies
	Author(s) (Year)/ Country
	Target group
(N)
	Study design 
	Intervention Comparator
	Characteristics of Intervention
	Follow-up
	Outcome

	
	
	
	Intervention Group
	Control Group
	
	
	Domain
	Outcome
	Details

	Ahmadpour, et al. [1]/ Iran
	Age:  10-12 y.
IG: 150
CG: 150
Total: 300

	RCT
	Fourth- and fifth-grade pupils in the intervention schools followed a 16-week Food and Nutrition Literacy (FNLIT) program: one 45-minute classroom lesson each week delivered by their regular teacher with supervision from a nutrition expert, plus three-to-five 90-minute workshops for parents and school staff and a package of environmental changes (canteen menu reform, healthy-food contests and a “School FNLIT Committee”).
	The control group did not receive any intervention, allowing for comparison with the intervention group
	Frequency: 
   Once a week.
Duration: 
   45 minutes per session.
Number of sessions/modules: 
   6-month sessions.
	T1: (baseline)   
   Pretest 
T2: (after 6 months)
   posttest
	Food and nutrition literacy (FNLIT) 
	Food and nutrition literacy (FNLIT) Mean ± SD rose from 58.6 ± 6.0 to 95.5 ± 7.3 in the intervention group, while the control group remained virtually unchanged (58.3 ± 6.0 → 57.8 ± 6.1).
	All seven FNLIT sub-domains—knowledge, label literacy, choice, planning, safety, advertising resistance and food preparation—showed similar, statistically significant gains, whereas no anthropometric outcomes were measured.

	Blondin, et al. [2]/ USA
	Age:  9-10 y.
IG: 325
CG: 177
Total: 502

	RCT
	Pupils in five intervention schools followed the GTLW communications campaign for seven months. Teachers—after a 60- to 90-minute training—delivered the program’s components: 22 classroom lessons, homework that involved families, monthly parent newsletters, a “shopping & packing” guide, in-class food demonstrations, school-wide announcements and a poster contest
	No curriculum or materials provided
	Frequency: 
   Once a week.
Duration: 
   60 - 90 minutes per session.
Number of sessions/modules: 
   7-month sessions.
	T1: (baseline)   
   Pretest 
T2: (after 7 months)
   posttest
	Energy in home-packed snacks + lunches that came from highly processed foods.

	Energy in home-packed snacks + lunches that came from highly processed foods.
β = –1.1 kcal %, SE 2.2, P = 0.60.
	No significant effects were observed for the “less processed” or “moderately processed” categories either. Thus, the intervention did not alter the processing profile of foods children brought from home during the study period.

	Cunningham-Sabo and Lohse [3]/ USA
	Age:  9-10 y.
IG: 137
CG: 120
Total: 257

	RCT
	Over a 10-week term pupils received six experiential lessons—one brief orientation, three two-hour cooking classes, and three one-hour produce-tasting sessions.
Hands-on classes had children prepare multicultural recipes (vegetable fried rice, lentil-pilaf, potatoes persillade) while tastings explored multiple citrus, pear, and salad-green varieties through all five senses.
Sessions were delivered during the school day by a trained graduate nutrition instructor, assisted by the classroom teacher and a second graduate aide to ensure fidelity and engagement.
	Received usual curriculum only (no CWK exposure)
	Frequency: 
   Once a week.
Duration: 
   60 - 90 minutes per session.
Number of sessions/modules: 
   10 weeks sessions.
	T1: (baseline)   
   Pretest 
T2: (after 10 weeks)
   posttest
	- Previous cooking experience
- Increases in vegetable preference 

	- Vegetable preference (+2.94 vs +0.33), 
- cooking attitude, and self-efficacy, especially in boys with no prior cooking experience.
- Vegetable preference—mean change ± SE: +2.94 ± 0.71 in CWK vs +0.33 ± 0.65 in controls; F = 11.12, p = 0.001 (partial η² = 0.03).
- Fruit preference—+0.69 ± 0.37 vs –0.17 ± 0.34; F = 2.96, p = 0.087 (ns).
- Attitude toward cooking—+1.11 ± 0.35 vs +0.08 ± 0.32; F = 4.84, p = 0.029 (ηp² = 0.02).
	CWK significantly improved fourth-grade students’ vegetable preferences, AT, and SE toward food and cooking, which are factors important to healthful eating and obesity prevention. Non-cookers, especially boys, benefitted from this intervention.

	Davis, et al.[4]/ USA
	Age:  9-12 y.
IG: 1412
CG: 1723
Total: 3135

	RCT
	Texas Sprouts: gardening, cooking, and nutrition lessons over 9 months. Eight low-income, majority-Hispanic elementary schools created a Garden Leadership Committee, built a 0.25-acre teaching garden and, over one academic year (≈ 9 months), delivered 18 weekly 60-min gardening–nutrition–cooking lessons in class time plus nine monthly 60-min parent workshops led by full-time garden/nutrition educators. Pupils tasted garden produce or prepared a healthy recipe in every lesson and sampled unsweetened Aguas frescas.
	Received no continuing their usual curriculum; they received the same garden and lessons only after follow-up.
	Frequency: 
   Once a week.
Duration: 
   60 minutes per session.
Number of sessions/modules: 
    9-month sessions
	T1: (baseline)   
   Pretest 
T2: after 9 months
   posttest
	Increased vegetable intake.

	The adjusted between-group vegetable increase (≈ 0.45 servings day⁻¹) represents a small-to-moderate behavioral effect; no 95 % CIs were reported.
	Body-composition and blood-pressure outcomes were unchanged, suggesting that a longer or more intensive dose—or sustained vegetable gains—may be required to influence obesity markers.

	Jeans, et al. [5]/ USA
	Age:  9-12 y.
IG: 223
CG: 228
Total: 451

	RCT
	Eight “Texas Sprouts” schools built a 0.25-acre teaching garden, formed Garden-Leadership Committees and ran 18 weekly one-hour gardening–cooking–nutrition lessons plus nine monthly parent workshops during a single school year. Lessons were taught by full-time garden/nutrition educators and always finished with a produce tasting or a no-sugar Agua fresca.
	Received no intervention during study period
	Frequency: 
    Once a week.
Duration: 
   60 minutes per session.
Number of sessions/modules: 
    9-month sessions
	T1: (baseline)   
   Pretest 
T2: after 9 months
   posttest
	The ultra-processed food consumption
	Hispanic children showed a larger shift (UMPF +1.9 pp; UPF –3.3 pp) than non-Hispanic peers (interaction P ≤ 0.02).
	Intervention increased unprocessed and reduced ultra-processed food consumption, Stronger effects in Hispanic children.
Race/ethnicity modified the effect: 
No significant change occurred in total energy intake.

	Karpouzis, et al. [6]/ Australia
	Age:  10-12 y.
IG: 260
CG: 340
Total: 600

	RCT
	Classroom teachers, after short Oz Harvest training, delivered a 10-week FEAST program: one 90-minute lesson per week, mixing inquiry-based theory with hands-on cooking. COVID-19 closures forced a hybrid roll-out (online plus classroom) and reduced fidelity, but most classes still completed ≈ 4–5 theory and ≈ 4 cooking sessions.
	Continued usual academic program
	Frequency: 
   Once a week.
Duration: 
   60 - 90 minutes per session.
Number of sessions/modules: 
   10 weeks sessions
	T1: (baseline)   
   Pretest 
T2: End of 10 weeks intervention   posttest
	Nutrition knowledge and behavior
	- Fruit: ES = –0.04 serves (95 % CI –0.20, 0.12; p = 0.642). 
- Vegetables: ES = +0.13 serves (95 % CI –0.10, 0.35; p = 0.267).
- Understanding of the farm-to-plate concept improved: OR = 4.11 (95 % CI 1.07, 15.84; p = 0.040) in complete-case analysis. 
	The FEAST intervention did not result in significant increases in primary or secondary outcomes, but it was well-received by students and teachers. All other knowledge, behavior and cooking-skill measures showed non-significant between-group differences

	Lakshman, et al. [7]/ UK
	Age: 9-11 y.
IG: 502
CG: 631
Total: 1133

	RCT
	Each class received a pack of the Top Grub 33-card game and a menu of “healthy-eating” classroom activities. Teachers decided when to slot activities into lessons and every child took the game home for ≥ 1 weekend; no external staff were needed.
	Control schools continued with their regular curriculum without the intervention

	Frequency: 
   No fixed frequency.
Duration: 
   no fixed frequency per session.
Number of sessions/modules: 
   9 weeks sessions
	T1: (baseline)   
   Pretest 
T2: End of 9 weeks intervention   posttest
	Nutrition knowledge and positive attitudes towards healthy eating among children.

	- Total nutrition knowledge (0–36). 
Mean school score rose from 28.3 → 29.2 in intervention and 27.3 → 27.6 in controls; the adjusted between-group difference at follow-up was +1.1 points (95 % CI 0.05–2.16; p = 0.042).
	The ‘Top Grub’ card game facilitated the enjoyable delivery of nutrition education in a sample of UK primary school age children. Further studies should determine whether improvements in nutrition knowledge are sustained and lead to changes in dietary behavior.

	Muckelbauer, et al. [8]/ Germany
	Age: 8-9 y.
IG: 1641
CG: 1309
Total: 2950
	RCT
	Seventeen intervention schools serving socially deprived neighborhoods installed chilled water-fountains (one per school; two if >150 pupils), issued every child a 500 mL refillable bottle and organized daily in-class refills. Teachers delivered four 45-min lessons on the body’s water needs, followed three months later by a goal-setting “booster” session; a replacement bottle at mid-year acted as a further incentive.
	CG schools did not receive any intervention or materials related to the promotion of water consumption.
	Frequency: 
   Once a week.
Duration: 
   45 minutes per session.
Number of sessions/modules: 
   1 year school
	T1: (baseline)   
   Pretest 
T2: End of school year intervention   posttest
	- Body-weight status
- Beverage behavior
	- Overweight prevalence: after one school year (OR = 0.69, 95 % CI 0.48 – 0.98; p = 0.040). BMI-z change showed no group difference (Δ = -0.004 SD, 95 % CI -0.045 – 0.036). 
- Beverage behavior: Water intake: mean increase of +1.1 glasses day⁻¹ (200 mL = 1 glass) versus control (95 % CI 0.7 – 1.4; p < 0.001). 
- Juice & soft drinks: no significant between-group differences after baseline adjustment. 
	The environmental and educational, school-based intervention proved to be effective in the prevention of overweight among children in elementary school, even in a population from socially deprived areas.

	Rosati, et al. [9]/ Italy
	Age: 7-8 y.
IG: 66
CG: 60
Total: 126
	RCT
	Received a nutrition education lesson through an interactive digital prototype app (Adobe XD) featuring a story-based game called “The Story of Sofy”. The prototype included animations, sounds, quizzes, and interactive elements simulating nutrition choices and consequences.
	Received the traditional lecture on the same nutrition content, delivered by a nutritionist using PowerPoint slides.
	Frequency: 
   Daily
Duration: 
   40 minutes per session.
Number of sessions/modules: 
  Daily.
	T1: (baseline)   
   Pretest 
T2: immediately post-lesson (same day)
	– Nutrition Knowledge
– Acceptance and User Intentions
	– Nutrition Knowledge (AF score, max = 26)
Control group: Pre = 15.8 ± 4.5 → Post = 20.9 ± 3.9 (+5.1, p < 0.001)
Gamification group: Pre = 17.2 ± 4.4 → Post = 22.5 ± 3.2 (+5.3, p < 0.001)
Between-group difference: Not statistically significant (p = 0.809; ANOVA)
– Acceptance and User Intentions (TAM model)
: 4.3 ± 0.9
Intention to continue using the app: most influenced by “Acquired notions” (score: 4.2 ± 0.8)
Usability scored lower (3.5 ± 1.3)
	The results show that the digital application has the potential to be an effective tool for producing significant improvements in nutrition knowledge. The greater rating on the usefulness of the content, rather than on other intrinsic features of the prototype, demonstrates that the use of a digital approach can play a key role in capturing new concepts of nutrition education.

	Anderson, et al. [10]/ Scotland
	Age: 6-11 y.
IG: 69
CG: 66
Total: 135
	Quasi-experimental
	Two Dundee primary schools received a whole-school fruit-and-vegetable (F&V) program that ran from October 1999 to June 2000. Activities combined (i) greater F&V availability in tuck-shops and school lunches; (ii) tasting events and point-of-purchase marketing (posters, quizzes); (iii) monthly newsletters for pupils and parents; (iv) teacher training and assemblies; and (v) age-specific curriculum materials emphasizing practical food preparation and tasting for 6–7 y and 10–11 y pupils.
	Control schools did not receive the intervention and continued with standard practices.


	Frequency: 
   Monthly session.
Duration: 
   Not specified.
Number of sessions/modules: 
   9 months sessions
	T1: (baseline)   
   Pretest 
T2: after 9 months
   posttest
	- Dietary intake
- Vegetable intake
- Cognitive and attitudinal
	- Dietary intake – In 3-day food diaries the intervention children increased fruit consumption (P = 0.042). 
- Vegetable intake non-significantly. 
- Cognitive and attitudinal domains in: number of F&V tasted (+4.6 items, P < 0.001); understanding of “healthy” (+1.6 points, P = 0.002); diet–heart-disease knowledge (+0.6 points, P = 0.001); food categorization accuracy (+2.1 points, P = 0.002); and subjective norms favoring F&V (+0.5 points, P = 0.021). Preferences for high-fat/sugar snacks fell (ranked-preference score −0.4, P = 0.042). 
	A whole school approach to increasing intakes of fruits and vegetables has a modest but significant effect on cognitive and attitudinal variables and on fruit intake.

	Balestracci, et al. [11]/ USA
	Age: 7-11 y.
IG: 69
CG: 66
Total: 135
	Quasi-experimental
	Third-grade classes in six Title-I elementary schools followed a 13-week program that met once a week for 60 minutes. Registered-dietitian educators (year 1) or classroom teachers (year 2) led pupils through seven iPad “serious-games”, card games, worksheets, food-model activities and produce tastings, all aimed at cutting sugar-sweetened-beverage (SSB) and snack intake while boosting fruit intake. 
	Control students continued with their regular curriculum without any additional nutrition education.


	Frequency: 
   Once a week.
Duration: 
   60 minutes per session.
Number of sessions/modules: 
   13 weeks sessions
	T1: (baseline)   
   Pretest 
T2: after 13 weeks   posttest
	- Sugar-sweetened-beverage intake
- Salty-snack intake
- Fruit intake
	- Sugar-sweetened-beverage intake fell by about half a serving per day (-0.50 vs 0.00, P = 0.04)
- Salty-snack intake declined by roughly 0.8 servings per day (-0.81 vs 0.00, P < 0.01)
- Fruit intake rose by 0.6 servings per day (+0.60 vs -0.19, P = 0.001).

	A technology-integrated curriculum is effective in decreasing SSB and salty snacks in elementary-aged students of low-income, minoritized populations. Improved dietary habits can potentially influence other facets of students’ lives.

	Bashirian, et al.  [12]/ Iran
	Age: 10-12 y.
IG: 101
CG: 117
Total: 218
	Quasi-experimental
	School-based intervention research to promote fruit and vegetable intake has consisted largely of multicomponent interventions included a classroom behavioral curriculum component, and a food service environmental component that this study focused on classroom behavioral curriculum component for promoting fruit and vegetable consumption related behaviors.
	Usual curriculum for same period (no FV program)
	Frequency: 
   Monthly sessions.
Duration: 
   Not specified.
Number of sessions/modules: 
   5 classroom sessions over a 2-month teaching block
	T1: (baseline)   
   Pretest 
T2: after 2 months
   posttest
	- Knowledge
- Behavior
	- Knowledge: mean score (0-20) rose from 12.9 ± 2.5 to 19.9 ± 3.1 (t = 9.97, P < 0.001). 
- Behavior: 24-h and 1-week recalls showed noticeable increases for several items (e.g., citrus, cucumber, tomato, lettuce; χ² tests P = 0.032–0.007), 
	School-based interventions can produce important changes in knowledge of and access to fruit and vegetables among students. However, educational programs need to advocacy for providing fruit and vegetables in each community.

	Battjes-Fries, et al. [13]/ Netherlands
	Age: 9-12 y.
IG: 513
CG: 387
Total: 900
	Quasi-experimental
	The full program contains 10–12 flexible lessons grouped under three themes: (i) taste, (ii) nutrition & health, and (iii) food quality. Each lesson offers three-to-nine hands-on tasks (e.g., sensory experiments, cooking, tasting) plus extension ideas such as farmer visits; materials come in a teacher manual and pupil worksheets. Teachers may cluster lessons into a project week or spread them across the year.
	Continued with standard curriculum, no additional program
	Frequency: 
   Not specified
Duration: 
   Not specified.
Number of sessions/modules: 
   1 school year
	T1: (baseline)   
   Pretest 
T2: 4 weeks
T3: 6 months
	 - Knowledge - Behavioral 

	- Knowledge of tasting-/healthy-eating concepts ↑ (Cohen’s d = 0.26, 95 % CI 0.11–0.40, P < 0.01).
- Number of foods known ↑ (d = 0.22, 0.04–0.40, P < 0.05) and foods tasted ↑ (d = 0.21, 0.06–0.35, P < 0.05).
- Subjective norm – teacher (d = 0.17, 0.03–0.30, P < 0.05) and intention to taste/eat healthily (d = 0.16, 0.03–0.29, P < 0.05) improved.
	Partial implementation of Taste Lessons during one school year showed small short-term effects on increasing behavioral determinants in relation to tasting unfamiliar foods and eating healthy and a variety of foods. Full and repeated implementation of Taste Lessons in subsequent years might result in larger effects.

	Day, et al. [14]/ Canada
	Age: 10-12 y.
IG: 246
CG: 198
Total: 444
	Quasi-experimental
	Healthy Eating” (AS! BC-HE) elementary schools followed a 12-week whole-school model (March–May 2006). Each school formed an Action Team, set two goals in each of six Action Zones (School Environment, Physical Education, Classroom Action, Family & Community, Extra-Curricular, School Spirit) and received resources, a 1.5-h teacher workshop and $12.50 per class per month for tasting supplies. Teachers were asked to run two classroom fruit-and-vegetable (FV) activities per week plus one tasting session per month; log sheets showed they achieved 64 % of this classroom dose and Action Teams completed 80 % of whole-school activities.
	usual-practice schools


	Frequency: 
    2 nutrition activities per week + 1 tasting session per month.
Duration: 
   Not specified.
Number of sessions/modules: 
   12 weekly sessions.
	T1: (baseline)   
   Pretest 
T2: after 12 weeks
   posttest
	- Servings of Fruit, Vegetables, and Fruit and Vegetables
- Knowledge, Attitudes and Perceptions

	- Servings of FV decreased (-.79 serving) at UP schools while there was a small increase (+.18 serving) at intervention schools. No effects were found for servings of vegetables
- Knowledge of the importance of FV to disease prevention, attitudes to eating FV, and perceptions of the social environment related to FV did not change over time.
	- Increases in fruit intake and variety; veg servings unchanged; no KAP or neophobia change. Implementation dose only 64 % of requested; time & resource constraints major barriers. Vegetable-only servings, knowledge, attitudes, social-environment perceptions and willingness to try new FV showed no significant differences

	Hahnraths, et al.  [15]/ Netherlands
	Age: 8-10 y.
IG: 60
CG: 132
Total: 192
	Quasi-experimental
	15 Dutch classes followed a three-week, multi-component “learning-street” devoted to a single fruit-or-vegetable (e.g. cauliflower, strawberry).
Week 1 Introductory tasting lesson at school* → Week 2 Field trip to a grower’s farm → Week 3 Hands-on cooking workshop with a professional chef in Kids University’s kitchen, then a teacher-led evaluation lesson.

	No intervention, continued standard curriculum
	Frequency: 
    Daily 
Duration: 
   60 - 90 minutes per session.
Number of sessions/modules: 
   3 weekly sessions.
	T1: (baseline)   
   Pretest 
T2: after 3 weeks
   posttest
	- Knowledge
- Attitudes
	The intervention group showed a significant increase in 
- Knowledge (p = 0.001; standardized effect size (ES = 0.60), taste preference (p = 0.002; ES = 0.52), 
- Attitude towards the assessed fruit or vegetable product (p = 0.004; ES = 0.48), and general attitude towards healthy products (p = 0.01; ES = 0.39)
	The findings implicate short-term intervention success, although more research and intervention adaptations are recommended to increase the impact of such programs, especially over the long term.

	Landry, et al.  [16]/ USA
	Age: 9-12 y.
IG: 160
CG: 130
Total: 190
	Quasi-experimental
	The LA Sprouts trial randomized four after-school programs: two sites ran a 12-week cooking-and-gardening intervention while two served as delayed-intervention controls. Intervention schools built raised-bed gardens and, once a week, children attended a 90-minute class—45 minutes of cooking + nutrition followed by 45 minutes of hands-on gardening—taught by trained educators; pupils worked in small groups to prepare and eat produce-based recipes and to plant, tend and harvest fruit and vegetables
	Continued their usual after-school schedule during the study term, receiving no extra food activities.


	Frequency: 
    weekly session
Duration: 
   90 minutes per session.
Number of sessions/modules: 
   12 weekly sessions.
	T1: (baseline)   
   Pretest 
T2: after 12 weeks
   posttest
	- Cooking behaviors
- Vegetable intake
- Gardening behaviors
	- Cooking behaviors significantly predicted increases in dietary fiber intake (p = 0.004) 
- Vegetable intake (p = 0.03). 
- Gardening behaviors significantly predicted increased intake of dietary fiber (p = 0.02). 

	The findings suggest that the hands-on cooking component is a key driver of the dietary improvements previously reported in LA Sprouts, whereas anthropometric effects may require a longer or more intensive intervention



	Petchmak, et al.  [17]/ Thai
	Age:  9-12 y.
IG: 32
CG: 32
Total: 64

	Quasi- experimental study

	Students were taught about daily caloric intake, food groups, and nutrition labels. Activities included designing a healthy meal and identifying low-calorie food choices.
	Standard school curriculum.
	Frequency: 
   Once a week.
Duration: 
   1 hour per session.
Number of sessions/modules: 
   5 weekly sessions.
	T1: (baseline)   
   Pretest 
T2: (after 5 weeks)
   posttest 
	- Knowledge
	- The knowledge about obesity within experimental group was statistically
different (p<0.001).
	The results showed that knowledge about obesity within IG was statistically different (p<0.001). When comparing score of knowledge between IG and CG, it demonstrated statistical significance at the level of 95%.

	 Prelip, et al. [18]/ USA
	Age: 9-12 y.
IG: 1532
CG: 493
Total: 2025
	Quasi-experimental
	Monthly Harvest of the Month produce-tasting events and posters.
Teacher-delivered nutrition lessons, games and media messaging woven into regular subjects.
Take-home newsletters and special events (eg, school gardens, cafeteria promotions). Teachers logged 30–60 h of nutrition activity across the school year
	Received no district nutrition programming during the year


	Frequency: 
   dependent on teacher-selected activities.
Duration: 
   30 – 60 h nutrition activity per class across the year.
Number of sessions/modules: 
   One school-year.
	T1: (baseline)   
   Pretest 
T2: (after One school-year)
   posttest 
	- FV Consumption, 
- Attitudes and Beliefs Toward FV, - Peer/Parent/Teacher Influence on Students FV Attitudes
	- FV Consumption, 
p-Value .83
- Attitudes and Beliefs Toward FV, p-Value .004
- Peer/Parent/Teacher Influence on Students FV Attitudes p-Value .10

	The hybrid model reflects a more accurate representation of school-based interventions. More research is needed to identify the specific components of this model that are most successful in impacting fruit and vegetable consumption among US children

	Shin-Rung and Yen-Jung [19]/ Taiwan
	Age: 9-10 y.
IG: 35
CG: 30
Total: 65
	Quasi-experimental
	Received four weekly 40-minute nutrition education lessons incorporating simulation videos, in-class instruction, and after-school learning worksheets designed for parent-child interaction. Parents were invited via letters and online communication to support learning at home.
	Received routine non-nutritional health education (e.g., physical activity, hygiene) without any additional nutrition content.
	Frequency: 
   Once a week.
Duration: 
      40 minutes per session.
Number of sessions/modules: 
   4 weekly sessions.
	T1: (baseline)   
   Pretest 
T2: Immediately post-intervention (week 5)
	– Knowledge and Attitude 
– Behavior
	– Knowledge and Attitude (GEE model) β = 0.81, P = 0.006. Necessity of balanced diet: significant improvement (β = 1.257, P = 0.007). Healthy eating attitude: significant increase (β = 4.705, P = 0.048)
– Behavior: 
Healthy eating behavior: no significant change (β = 0.424, P = 0.576). 
	This nutrition education intervention, which utilized simulation videos and encouraged parental involvement, could be recommended for teaching practice in elementary schools to improve healthy eating knowledge and attitude among students.

	Wang, et al. [20]/ China
	Age: 9-10 y.
IG: 490
CG: 363
Total: 853
	Quasi-experimental
	Received a 1-year, multi-component intervention targeting sugar-sweetened beverage (SSB) reduction. This included monthly school-based health education (videos, posters, bulletin board updates, sugar-free campus policies), and family-based components such as parent lectures, interactive activities (e.g., booklets, art projects), and WeChat messaging campaigns.
	No active interventions; only regular monitoring.
	Frequency: 
Monthly sessions.
Duration: 
   15-minute
Number of sessions/modules: 
   One school-year.
	T1: (baseline)   
   Pretest 
T2: (after One school-year)
   posttest 
T3: (after Two school-year)

	- SSB knowledge and family environment
- Frequency and quantity of SSB consumption
	– SSB knowledge and family environment
- After 1 year: Students with “adequate knowledge about SSBs”: Intervention group: 94.7%, Control group: 81.5% (X² = 37.127, p < 0.001)
- After 2 years: Intervention group: 97.3%, Control group: 83.2% (X² = 52.708, p < 0.001)
- Home SSB availability (“My home always has SSBs”):
- 1-year reduction: 12.9% → 7.3% (p = 0.004)
- 2-year reduction: 12.9% → 7.8% (p = 0.006)

	The combined school-based and family-based interventions had a positive effect on the students’ knowledge of SSBs and their family dynamics during the first and second year. Relative to the Control Group, the Intervention Group had a statistically significant reduction in SSB consumption after 1 year, but not after 2 years.

	Yu, et al. [21]/ China
	Age:  8–9 y.
IG: 186
CG: 139
Total: 325

	 Quasi-experimental
	Received a structured 6-month nutrition education (NE) program in addition to the regular health curriculum. The program included one 40-minute class per week using trained teachers, interactive materials (food cards, videos, minigames, classroom experiments), and lesson plans based on the Dietary Guidelines for Chinese Residents.
	Continued with their standard health curriculum without any NE-related materials or enhancements.
	Frequency: 
   Weekly
Duration: 
   40 minutes per session
Number of sessions/modules:
    6 months of weekly sessions
	T1:
   Baseline, 
T2:
  6-month follow-up
	- Nutritional Knowledge
- Dietary Behaviors
	- Nutritional Knowledge
+1.99 ± 3.22 vs. +0.66 ± 3.60, p = 0.001 (adjusted p = 0.002), 
– Dietary Behaviors
Improved behaviors: Increased consumption of meat (from 39.2% to 53.8%) and nuts (from 27.4% to 44.6%) (both p < 0.01),
- Nutritional knowledge significantly mediated effects on both healthy (β = 0.253, p = 0.005) and unhealthy (β = –0.189, p = 0.015) dietary behaviors, Indirect effects of NE on behaviors through knowledge: Healthy diet: β = 0.061, p = 0.005
Unhealthy diet: β = –0.045, p = 0.011
	The NE program effectively enhanced nutritional knowledge scores and further improved dietary behaviors among Chinese primary school students. 



[bookmark: _Hlk204775705]Table 3: The Nutrition Curriculum Content
	Author(s) (Year)/ Country
	Curriculum

	
	Food and Nutrient Knowledge
	Food Preparation, Cooking, and Sensory Activities
	Label Reading and Media Literacy
	Healthy Behavior and Decision-Making
	Broader Food Systems, Sustainability, and Equity

	Ahmadpour, et al. [1]/ Iran
	
	
	
	
	

	Blondin, et al. [2]/ USA
	
	
	
	
	

	Cunningham-Sabo and Lohse [3]/ USA
	
	
	
	
	

	Davis, et al.[4]/ USA
	
	
	
	
	

	Jeans, et al. [5]/ USA
	
	
	
	
	

	Karpouzis, et al. [6]/ Australia
	
	
	
	
	

	Lakshman, et al. [7]/ UK
	
	
	
	
	

	Muckelbauer, et al. [8]/ Germany
	
	
	
	
	

	Rosati, et al. [9]/ Italy
	
	
	
	
	

	Anderson, et al. [10]/ Scotland
	
	
	
	
	

	Balestracci, et al. [11]/ USA
	
	
	
	
	

	Bashirian, et al.  [12]/ Iran
	
	
	
	
	

	Battjes-Fries, et al. [13]/ Netherlands
	
	
	
	
	

	Day, et al. [14]/ Canada
	
	
	
	
	

	Hahnraths, et al.  [15]/ Netherlands
	
	
	
	
	

	Landry, et al.  [16]/ USA
	
	
	
	
	

	Petchmak, et al.  [17]/ Thai
	
	
	
	
	

	 Prelip, et al. [18]/ USA
	
	
	
	
	

	Shin-Rung and Yen-Jung [19]/ Taiwan
	
	
	
	
	

	Wang, et al. [20]/ China
	
	
	
	
	

	Yu, et al. [21]/ China
	
	
	
	
	















[bookmark: _Hlk204776360]Table 4: The Components affected by intervention (NL, HL)

	Author(s) (Year)/ Country
	Components affected by intervention (NL, HL)

	
	Access
	Cognitive
	Communication skill
	Decision skill
	Self-management
	Media literacy

	Ahmadpour, et al. [1]/ Iran
	
	
	
	
	
	

	Blondin, et al. [2]/ USA
	
	
	
	
	
	

	Cunningham-Sabo and Lohse [3]/ USA
	
	
	
	
	
	

	Davis, et al.[4]/ USA
	
	
	
	
	
	

	Jeans, et al. [5]/ USA
	
	
	
	
	
	

	Karpouzis, et al. [6]/ Australia
	
	
	
	
	
	

	Lakshman, et al. [7]/ UK
	
	
	
	
	
	

	Muckelbauer, et al. [8]/ Germany
	
	
	
	
	
	

	Rosati, et al. [9]/ Italy
	
	
	
	
	
	

	Anderson, et al. [10]/ Scotland
	
	
	
	
	
	

	Balestracci, et al. [11]/ USA
	
	
	
	
	
	

	Bashirian, et al.  [12]/ Iran
	
	
	
	
	
	

	Battjes-Fries, et al. [13]/ Netherlands
	
	
	
	
	
	

	Day, et al. [14]/ Canada
	
	
	
	
	
	

	Hahnraths, et al.  [15]/ Netherlands
	
	
	
	
	
	

	Landry, et al.  [16]/ USA
	
	
	
	
	
	

	Petchmak, et al.  [17]/Thai
	
	
	
	
	
	

	Prelip, et al. [18]/ USA
	
	
	
	
	
	

	Shin-Rung and Yen-Jung [19]/ Taiwan
	
	
	
	
	
	

	Wang, et al. [20]/ China
	
	
	
	
	
	

	Yu, et al. [21]/ China
	
	
	
	
	
	



