	Table 3 Summary of studies implementing active lessons

	Citation
	Sample population
	Research design (protocol)
	Intervention
	Data collection methods and measures
	Main results or key findings

	
	
	
	
	
	Sedentary behaviors
	Physical activity
	Learning
	Musculoskeletal health

	Bacon & Lord, 2021 (76)
	• 36 students: 
  9-10 years 
  old (mean 
  and SD NA) 
• Grade (NA)
• 1 school: 1 
  class
	• Experimental
• Control condition 
  (crossover trial, no 
  washout)
• Randomized
• Measurement: Pre 
  (prior) - During 
  (moment NA) – 
  Post (after the 
  intervention 
  (learning only)) – 
  Follow-up (none)
	• CBPA: AL (1 week)
• No training; the teacher was 
  familiar with it
• 10 minutes within 20 minutes 
  math lessons each day (MPA) 
  (stepping, marching, jogging, 
  jumping, arm pulsing and some 
  cross lateral arm and leg 
  movements)
	Administered:
• Accelerometer/
  pedometer (PA   
  [Steps])

Self-reported:
• Questionnaire 
  (Academic 
  performance [Math 
  performance])
	NA
	• Step count (all 
  day): ⬆
	• Math: ∅
	NA

	Bartholomew et al., 2018 (77)
	• 2 493 
  students: 
  (age NA)
• 4th grade
• 28 schools: 
  148 classes 
	• Quasi-experimental
• Control group
• Randomized
• Measurement: Pre 
  (none) - During 
  (moment NA) – 
  Post (none) – 
  Follow-up (none)
	• CBPA: AL (duration NA
• 1-day training on how to 
  implement AL in class
• Active math lessons vs. Active 
  language arts lessons vs. Control
• 10-15 minutes of PA during 
  lessons (intensity NA) (running)   
  with ready-made lessons and 
  game equipment
	Administered:
• Accelerometer/
  pedometer (SB 
  [Sedentary time], 
  PA [Steps, 
  MVPA])
	• Sedentary time 
  (class): ⬇ 
  (GEO)
• Sedentary time 
  (school): ∅
	• Step count (class, 
  school): ⬆ (GEO)
• MVPA (class, 
  school): ⬆ (GEO) 
	NA
	NA

	Braun et al., 2017 (78)
	• 3 479 
  students: 
  (age NA)
• 4th grade
• 39 schools: 
  (class NA) 
	• Quasi-experimental
• ∅ Control group
• ∅ Randomized
• Measurement: Pre 
  (prior) - During 
  (none) - Post (end 
  of the school year) 
  – Follow-up (none)
	• SBPA [Class, PE, 
  playground/recess, home]: AL 
  (one school year)
• >20-hour training on how to 
  use the DVDs + how to use 
  general integration strategies 
  and activities
• Class: exercise DVDs, PA 
  integration strategies and 
  activities (duration and 
  intensity NA)
• School: strategies to emphasize 
  MVPA in PE, recess games, 
  morning announcements, the 
  Build Our Kids’ Success 
  before-school program, walking 
  and pedometer games, take-
  home educational materials and 
  PA resources at home
	Self-reported (by teachers):
• Questionnaire (PA 
  [PA time and 
  moment])
	NA
	• PA (class, school): 
  ⬆ (TEO)
	NA
	NA

	Donnelly et al., 2009 (79)
	• 1527 
  students:  
  mean age of 
  7.8 years 
  and 8.8 
  years (SD 
  NA)
• 2nd and 3rd 
  grade
• 24 schools:  
  (class NA)
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (prior) - During 
  (moment NA
  [Observation only]) 
  – Post (after the 
  intervention) – 
  Follow-up (none)
	• CBPA: AL (3 years) 
• 6-hour training to develop 
  competency + strategies to 
  deliver 90 minutes of MVPA 
  per week with Take 10! 
  activities
• 90 minutes MVPA/week 
  throughout the school day + 
  promotion
	Administered:
• Accelerometer/
  pedometer (PA)
• Observation (PA 
  [MVPA])

Self-reported:
• Questionnaire   
  (Academic 
  achievement 
  [Reading, writing, 
  math, and oral 
  language 
  performance]
	NA
	• PA (school and 
  weekend): ⬆
• MVPA (all day): ⬆
	• Reading: ⬆
• Writing: ⬆
• Math: ⬆
• Oral: ⬆
	NA

	
Dunn et al., 2012 (80)
	• (student NA): (age NA)
• 1st, 2nd, 
  and 3rd 
  grade
• 39 schools: 
  144 classes
	• Quasi-experimental
• Control group
• Randomized
• Measurement: Pre  
  (none) - During 
  (moment NA) 
  – Post (none) – 
  Follow-up (none)
	• CBPA: AL (one year)
• 3-hour training with education 
  on PA + how they could adapt 
  lessons to their class
• (duration, intensity, and subject 
  NA) with manual 
  detailing 30 fitness breaks, 
  equipment kits and CDs
	Administered:
• Observation (PA 
  [Time, moment, 
  and intensity of 
  PA])
	NA
	• PA (time and 
  moment)
  (school): ⬆ 
  (GEO)
• LPA (moment) 
  (school): ∅
• MVPA 
  (moment) 
  (school): ⬆ 
  (GEO)
	NA
	NA

	Erwin et al., 2011a (81)
	• 75 students:  
  mean age of 
  10.1 ± 0.9 
  years 
• 4th and 5th 
  grade
• 1 school: 4 
  classes
	• Quasi-experimental
• ∅ Control group
• ∅ Randomized
• Measurement: Pre 
  (prior) - During 
  (day 13) - Post 
  (none) – Follow-up 
  (none)
	• CBPA: AL (18 days) 
• 1 all-day in-service to develop 
  23 AL activities based on the 
  ecological model
• 10 minutes PA implemented 
  during the math instruction time 
  (intensity NA)
	Administered:
• Accelerometer/
  pedometer (PA 
  [Steps, activity 
  count, LPA, 
  MVPA])
	NA
	• Step count (class, 
  school): ⬆
• LPA (class): ⬆
• MVPA (class): ∅
	NA
	NA

	Fedewa et al., 2018 (61)
	• 460 students: 
  (age NA)
• 3rd, 4th, and 
  5th grade
• 4 schools: 
  27 classes
	• Quasi-experimental
• ∅ Control group
• Randomized
• Measurement: Pre 
  (prior) – During 
  (month 5 (PA 
  only)) – Post 
  (month 9) – 
  Follow-up (none)
	• CBPA: AB vs. AL (9 months)
• Training on activity gaming 
  site (examples of activities)
• Aerobic-only movement breaks 
  (AB) vs. Academic-based 
  movement (AL)
• 10 minutes (intensity NA) 
  per day (Jumping, dancing, 
  marching in place)
	Administered:
• Accelerometer/
  pedometer (PA [PA 
  time and steps])

Self-reported:
• Questionnaire 
  (Literacy and 
  mathematics 
  performance)
	NA
	• PA time (school): ∅
• Step count (school): 
  ⬆ (AB > AL)
	• Literacy: ⬆ 
  (AB >AL)
• Math: ∅
	NA

	Gibson et al., 2008 (82)
	• 4 905 
  students: 
  (age and SD 
  NA) 
• 2nd, 3rd, 
  4th, and 5th 
  grade
• 24 schools: 
  (class NA)
	• Quasi-experimental
• Control group
• Randomized
• Measurement: Pre 
  (none) - During 
  (moment NA) – 
  Post (none) – 
  Follow-up (none)
	• CBPA: AL (3 years)
• 6 hours training on the program
• 2 x 10 minutes sessions daily of 
  MVPA (mathematics, science, 
  language arts, and social 
  studies) with TAKE10! 
  activities
	Administered:
• Observation (PA 
  [PA level)
	• Standing 
  (class): ⬆ 
  (GEO)
	NA
	NA
	NA

	Goh et al., 2014 (83)
	• 210 
  students: 
  8-12 years 
  old (means 
  and SD NA)
• 3rd, 4th, 
  and 5th
  grade
• 1 school: 9 
  classes
	• Quasi-experimental
• ∅ Control group
• ∅ Randomized
• Measurement: Pre 
  (prior) – During 
  (week 8) - Post 
  (week 12) - Follow-
  up (none)
	• CBPA: AL (12 weeks)
• 1-hour training on childhood 
  obesity and AL + hands-on   
  experience on TAKE 10! 
  activities + booster session 
• 1 x 10 minutes daily of MVPA 
  (language arts, math, science, 
  social studies, and general 
  health) with TAKE 10! 
  Activities
	Administered:
• Accelerometer/
  pedometer (PA 
  [Steps, MVPA, 
  VPA, activity])
	NA
	• Step count (school): 
  ∅ 
• MVPA (school): ⬆
• MPA (school): ∅
• VPA (school): ⬆ 
• Activity counts 
  (school): ⬆
	NA
	NA

	Goh et al., 2019 (84)
	• 210 
  students: 
  mean age of 
  9.1 ± 0.1 
  years 
• 3rd, 4th, 
  and 5th 
  grade
• 1 school: 9 
  classes
	• Quasi-experimental
• ∅ Control group
• Randomized
• Measurement: Pre 
  (prior) - During 
  (none) - Post (week 
  4) - Follow-up 
  (none)
	• CBPA: AL (4 weeks)
• 1-hour training on childhood 
  obesity and AL + hands-on 
  experience on TAKE 10! 
  activities + booster session 
• Class: 1 x 10 minutes daily of 
  MVPA (language arts, math, 
  science, social studies, and 
  general health) TAKE 10! 
  activities
	Administered:
• Accelerometer/
  pedometer (PA 
  [Steps])
	NA
	• Step count (school): 
  ⬆
	NA
	NA

	Graham et al., 2014 (85)
	• 21 students: 
  (age NA)
• 2nd grade
• 1 school: 1 
  class
	• Quasi-experimental
• Control group
• ∅ Randomized
• Measurement: Pre 
  (none) - During 
  (none) - Post 
  (moment NA) – 
  Follow-up (none)
	• CBPA: AL (duration NA)
• No training (NA)
• Class: (duration and intensity 
  NA) (math) with Jump In! and 
  mats
	Self-reported:
• Questionnaire 
  (mathematics performance)
	NA
	NA
	• Math: ∅
	NA

	Grieco et al., 2016 (86)
	• 320 
  students: 
  mean age of 
  9.5 ± 0.9 
  years
• 3rd, 4th,
  and 5th
  grade
• (school 
  NA): 20 
  classes
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (prior) – During 
  (none) - Post (after 
  the intervention) – 
  Follow-up (none)
	• CBPA: AL (duration NA) 
• No training; the lead researcher 
  implemented all conditions   
  within each class
• Sedentary non-competitive 
  traditional Lesson vs. Sedentary 
  Competitive Lesson vs. Light-
  Moderate Intensity Physical 
  Activity (LMPA) Competitive 
  Lesson vs. Moderate-Vigorous 
  Physical Activity (MVPA) 
  Game. 
• 10–15 minutes PA (LM or 
  MVPA) (subject NA)
	Administered:
• Accelerometer/
  pedometer (SB 
  [Sedentary time], 
  PA [LPA, MVPA, 
  VPA])
	NA
	• PA intensities 
  (school): ⬆ 
  (MVPA > 
  LMPA, Both > 
  sedentary  
  conditions)
	NA
	NA

	Lanningham-Foster et al., 2008 (39)
	• 40 students: 
  10.0 ± 1.0 
  years 
• 4th and 5th 
  grade
• 1 school: 1 
  class
	• Quasi-experimental
• Control condition
• ∅ Randomized
• Measurement: Pre 
  (week 1, control) – 
  During (week 2-3, 
  FLS + AL) - During 
  (week 3-4, FLS) – 
  Post (week 12, 
  FLS) – Follow-up 
  (none)
	• SBPA [Class, gym]: FLS vs. 
  AL (12 weeks) 
• No training (NA) 
• Control vs. Activity 
  permissive (FLS + AL) vs. 
  Standing (FLS)
• Control (2 weeks): Classroom 
  had individual table/chair desks
• FLS + AL (2 weeks): Hockey 
  rink with standing desks and 
  vertical, mobile white boards 
  that allowed for activity-
  permissive lessons + miniature 
  golf, basketball hoops, indoor 
  soccer, climbing mazes, and 
  activity promoting games. 
  Wireless laptop computers and 
  portable video to allow 
  movement during lesson plans
• FLS (8 weeks): Same vertical 
  desks + 4–5 of the traditional 
  chairs/tables were remaining + 
  anti-fatigue floor-mats + 3 
  stability balls
	Administered:
• Accelerometer/
  pedometer (PA 
  [movement])
	NA
	• PA (school): ⬆ 
  (FLS + AL > 
  FLS and 
  control)
	NA
	NA

	Liu et al., 2008 (87)
	• 753 students:  6-12 years old 
(means and 
SD NA)
• 1st, 2nd, 3rd, 4th, and 5th grade
• 2 schools: 26 classes
	• Quasi-experimental
• Control group
• ∅ Randomized
• Measurement: Pre 
  (prior) - During 
  (none) - Post (after 
  the intervention) – 
  Follow-up (none)
	• CBPA: AL (8 months)
• 1-hour training education on 
  childhood obesity + integration 
  in the curriculum + hands-on 
  experience with TAKE 10! 
  Activities
• 10 minutes at least once every 
  school day (intensity and 
  subject NA) + poster
	Self-reported:
• Questionnaire (PA 
  [PA time, MPA, 
  VPA])
	NA
	• PA (all day): ⬆
• MPA (all day): ⬆
• VPA (all day): ⬆
	NA
	NA

	Lucht & Heidig, 2013 (88)
	Study 1:
• 55 students: 
  mean age of 
  10.7 ± 0.3 
  years
• 4th grade
• 1 school: 3 
  classes

Study 2:
• 58 students: 
  mean age of 
  9.6 ± 0.3 
  years
• 3rd grade
• 1 school: 3 
  classes
	Study 1:
• Quasi-experimental
• ∅ Control group
• ∅ Randomized
• Measurement: Pre 
  (none) - During 
  (none) - Post (week 
  1) - Follow-up 
  (none)

Study 2:
• Quasi-experimental
• ∅ Control group
• ∅ Randomized
• Measurement: Pre 
  (none) - During 
  (none) – Post 1 (day 
  3) – Post 2 (day 6) – 
  Follow-up 
  (none)
	• CBPA: AL (2 hours)
• No training (NA)
• 45 minutes once (intensity NA) 
  (English) playing 
  HOPSCOTCH with 
  HOPSCOTCH sensor mats

Study 2:
• Same setup but with 20 words 
  and the two tests did not follow 
  one another
	Study 1:
Self-reported:
• Questionnaire 
  (Cued recall test 
  [Vocabulary 
  performance])

Study 2:
Self-reported:
• Questionnaire 
  (Cued recall test 
  [Recognition, 
  Vocabulary 
  performance])
	NA
	NA
	Study 1:
• Vocabulary: 
  ∅

Study 2:
•Recognition: 
  ⬇
• Vocabulary:
  ⬆
	NA

	Mahar et al., 2006 (89)
	• 243 
 students:  
 (age NA)
• kindergarten 
to 4th grade
• 1 school: 15 
  classes
	• Quasi-experimental
• Control group
• Randomized
• Measurement: Pre  
  (none) - During 
  (first 8 weeks) – 
  Post (none) – 
  Follow-up (none)
	• CBPA: AL (12 weeks) 
• 45-minute training on 
  childhood obesity + how to lead 
  the Energizers activities
• 10 minutes once per day 
  (intensity and subject NA)
	Administered:
• Accelerometer/
  pedometer (PA 
  [Steps])
	NA
	• Step count (school): 
  ⬆
	NA
	NA

	Martin & Murtagh, 2017 (90)
	• 197 
  students: 
  mean age of 
  8.9 ± 1.0 
  years 
• 3rd, 4th, 
  and 5th 
  grade
• 10 schools: 
  10 classes
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (prior) - During 
  (none) - Post (week 
  8) - Follow-up 
  (week 16)

	• CBPA: AL (8 weeks)
• Minimum of 1 hour to  
  introduce PA in the lessons
• Minimum of 2 x 10 minutes per 
  day (intensity NA) 
  (math and English)
	Administered:
• Accelerometer/
  pedometer (SB 
  [Sedentary time], 
  PA [LPA, MVPA])
	• Sedentary time 
  (class, school): 
  ∅
	• LPA (class, 
  school): ∅
• MVPA (class): ⬆ 
• MVPA (school): ∅

	NA
	NA

	Mavilidi et al., 2020 (68)
	• 87 students: 
  mean age of 
  9.1 ± 0.6 
  years
• 4th grade
• 1 school: 3 
  classes
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (prior) - During 
  (none) - Post (week 
  4) - Follow-up 
  (none)
	• CBPA: AB vs. AL (4 weeks)
• No training; short, pre-recorded 
  videos prepared by the research 
  team 
• AB vs. AL vs. Control
• 5 minutes of MPA once, AB or 
  AL (with math) (aerobic 
  activities such as squats, 
  straight or crossover punches, 
  lunges, star jumps, running on 
  the spot)
	Self-reported:
• Questionnaire 
  (Academic 
  performance [Math 
  performance])
	NA
	NA
	• Math: ⬆ 
  (AB > 
  Control, 
  AL)
	NA

	McCrady-Spitzer et al., 2015 (91)
	• 14 students:   
  mean age of 
  6.9 ± 0.4 
  years
• 1st grade
• 1 school: 1 
  class
	• Quasi-experimental
• Control group (only 
  for learning)
• ∅ Randomized
• Measurement: Pre 
  (prior) - During 
  (week 3 to 9 (PA 
  only)) - Post (month 
  5 (learning only) – 
  Follow-up (none)
	• CBPA: AL (9 months)
• No training (NA)
• 30-40 minutes each day 
  (Subject and intensity NA) with 
  overhead ladder, a balance beam, 
  spinners, rebounders (personal   
  trampolines), hopscotch, and 
  gym mats
	Administered:
• Accelerometer/
  pedometer (PA 
  [Accelerometer 
  Units])

Self-reported:
• Questionnaire 
  (Literacy 
  Skills [Nonsense 
  Word Fluency 
  Correct Letter 
  Sound (CLS), 
  Nonsense Word 
  Fluency Whole   
  Words Read 
 (WWR), and the
  Oral Reading 
  Fluency (ORF)])
	NA
	• PA (school): ⬆  
  (TEO)
	• CLS: ⬆
  (TEO)
• WWR: ⬆ 
  (TEO)
• ORF: ∅
	NA

	Mullender-Wijnsma et al., 2015 (92)
	• 228 
  students: 
  mean age of 
  8.1 years 
  (SD NA)
• 2nd and 3rd 
  grade
• 6 schools: 
  12 classes
	• Quasi-experimental
• Control group
• ∅ Randomized
• Measurement: Pre 
  (moment NA) – 
  During (none) – 
  Post (moment NA) 
  - Follow-up (none)
	• CBPA: AL (21 weeks)
• 1-day training on the program 
  + the importance of the MVPA 
  in the lessons. 
• 3 x 20 to 30 minutes MVPA 
  per week (math and language 
  problems) using 63 F&V lessons

	Self-reported:
• Questionnaire 
  (academic 
  achievement 
  [mathematics and 
  reading skills]). 
	NA
	NA
	• Math: ⬆ (3rd grade only, ⬇ in 2nd grade)
• Reading: ⬆ 

	NA

	Mullender-Wijnsma et al., 2016 (93)
	• 499 
  students: 
  mean age of 
  8.1 ± 0.7 
  years
• 2nd and 3rd 
  grade
• 6 schools: 
  12 classes
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (prior) - During 
  (after the first 
  intervention year) – 
  Post (after the 
  second intervention
  year) - Follow-up   
  (none)
	• CBPA: AL (22 weeks/year for 2 
  years)
• 1-day training on the program + 
  the importance of the MVPA in 
  the lessons
• 3 x 20 to 30 minutes MVPA per 
  week (math and language 
  problems) using 63 F&V lessons
	Self-reported:
• Questionnaire 
  (academic 
  achievement [reading 
  and spelling, speed 
  and general math 
  skills]). 
	NA
	NA
	• Reading: ∅
• Spelling: ⬆ 
• Speed 
  math: ⬆ 
• Math: ⬆
	NA

	Norris et al., 2015 (94)
	• 85 students: 
  9 to 10 
  years old 
  (mean and 
  SD NA)
• 5th grade
• 2 schools: 4 
  classes
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (none) – During 
  (moment NA (PA 
  only)) – Post 
  (moment NA– 
  Follow-up (none)
	• CBPA: AL (one day, 30 minutes)
• No training (NA) 
• 30 minutes MVPA, once 
  (intensity NA) (geography) 
  running the 100 m finals on the
  spot in the Olympic Stadium or 
  flapping their arms when ‘flying’ 
  to the next location
	Administered:
• Accelerometer/
  pedometer (SB 
  [bouts], PA 
  [LPA, MVPA])

Self-reported:
• Questionnaire 
  (learning)
	• Sedentary bouts 
  and SB (class): 
  ⬇ (GEO)
• Sedentary bouts 
  and SB 
  (school): ∅
	• LPA (class): 
  ⬆ (GEO)
• LPA (school): ∅
• MPA (class, 
  school): ⬆ (GEO
• VPA (class): ⬆ 
  (GEO)
• VPA (school): ⬇ 
  (GEO)
	• Learning: ∅
	NA

	Norris et al., 2018 (95)
	• 219 
  students: 
  mean age of 
  8.6 ± 0.5 
  years
• 4th grade
• 10 schools: 
  10 classes
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (prior) – During 
  (week 2 and 4) – 
  Post (after the 
  intervention) – 
  Follow-up (month 
  3)
	• CBPA: AL (6 weeks)
• Training on the program  
• 3 × 10 minutes MVPA per week 
  (geography) running the 100 m 
  finals on the spot in the Olympic 
  Stadium or flapping their arms 
  when flying to the next location
	Administered:
• Accelerometer/
  pedometer (SB,
  PA [LPA, MVPA])
• Observation 
  (Lesson PA [Lesson 
  SB, LPA, MVPA])
	• SB (all day): ∅
• SB (class): ⬇
	• LPA (all day): ∅
• LPA (class): ⬆
• MVPA (all day): ∅
• MVPA (class): ⬆
	NA
	NA

	Oliver et al., 2006 (96)
	• 61 students:  
  8-10 years 
  old (mean 
  age and SD 
  NA) 
• 4th and 5th 
  grade
• (School 
  NA): 3 
  classes
	• Quasi-experimental
• ∅ Control group
• ∅ Randomized
• Measurement: Pre 
  (prior) - During 
  (none) - Post   
  (throughout the 4 
  weeks) - Follow-up 
  (none)
	• CBPA: AL (4 weeks) 
• Teachers were provided an 
  explanation of the resource upon 
  delivery by a trained researcher. 
• (Duration NA) light PA 
  with videos (English, social 
  studies, mathematics, statistics, 
  and physical education)
	Administered:
• Accelerometer/
  pedometer (PA 
  [Steps])
	NA
	• Step count 
  (weekdays): ∅
	NA
	NA

	Pinto-Escalona & Martínez-de-Quel, 2019 (97)
	• 116 
  students: 
  mean age of 
  13.6 ± 0.7 
  years
• 2nd year of 
  secondary
• 2 schools: 4 
  classes
	• Experimental 
• Control group
• Randomized
• Measurement: Pre 
  (prior) – During 
  (none) – Post (after 
  the intervention) – 
  Follow-up (none)
	• CBPA: AL (5 days)
• No training (NA)
• 10 minutes MVPA per day 
  (Spanish and Literature) 
	Self-reported:
• Questionnaire (PA 
  [frequency, 
  duration], academic 
  performance)
	NA
	• PA frequency 
  (all day): ⬆
• PA duration 
  (all day): ∅
	• Academic: 
  ⬆

	NA

	Reed et al., 2010 (98) 
	• 155 
  students:  
  mean age of 
  9.4 years 
  (SD NA)
• 3rd grade
• (School 
  NA): 6 
  classes
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (1st week (PA)) – 
  During (none) – 
  Post (last week) – 
  Follow-up (none)
	• CBPA: AL (3 months) 
• 2 x 90-minute trainings + booster  
  sessions on AL 
• 30 minutes a day/3 x week 
  (intensity NA) (math, language 
  arts and social studies) 
	Self-reported:
• Questionnaire (PA, 
  academic 
  performance 
  [English/language 
  arts, mathematics, 
  science, and social 
  studies])
	NA
	• PA: ∅
	• English: ∅
• Math: ∅
• Science: ∅
• Social 
  studies: ⬆ 
  (GEO)
	NA

	Reznik et al., 2015 (99)
	• 988 
  students: 
  mean age of 
  6.0 years 
  (SD NA) 
• Kindergarten 
  and 1st 
  grade
• 4 schools: 
  (class NA)
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (prior) - During 
  (none) - Post (after 
  the intervention) – 
  Follow-up (none)
	• CBPA: AL (8 weeks)
• No training (NA)
• 3 x 10 minutes per day (intensity 
  and subject NA) with 25 CHAM 
  JAM
	Administered:
• Accelerometer/
  pedometer (PA 
  [Steps])
	NA
	• Step count (school): 
  ⬆
	NA
	NA

	Riley et al., 2015 (100)
	• 54 students: 
  mean age of 
  10.5 ± 0.7 
  years
• 5th and 6th 
  grade
• 1 school: 2 
  classes
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (prior) - During 
  (week 3) - Post 
  (week 6) - Follow-
  up (none)
	• CBPA: AL (6 weeks)
• No training; taught by a member 
  of the research team
• 3 x 60 minutes per week 
  (intensity NA) (math) 
	Administered:
• Accelerometer/
  pedometer (SB 
  [Sedentary time], 
  PA [LPA, MPA, 
  VPA, MVPA])
	• Sedentary time 
  (class, school): 
  ⬇ 

	• LPA (class, 
  school): ⬆
• MPA (class,   
  school): ⬆ 
• VPA (class, 
  school): ⬆ 
• MVPA (class, 
  school): 
  ⬆
	NA
	NA

	Riley et al., 2016 (101)
	• 240 
  students: 
  mean age of 
  11.1 ± 0.7 
  years
• 5th and 6th
  grade
• 8 schools:  
  10 classes
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (prior) - During 
  (none) - Post (week 
  6) - Follow-up 
  (none)
	• CBPA: AL (6 weeks)
• 1-day training including 
  education on PA integration + 
  practical examples + planning 
  session
• 3 x 60 minutes per week 
  (intensity NA) (math) with 
  stopwatches, tape measures, 
  balls, and markers
	Administered:
• Accelerometer/
  pedometer (SB 
  [Sedentary time], 
  PA [LPA, MVPA, 
  CPM (PA count per 
  minute)])

Self-reported:
• Questionnaire 
  (Academic 
  performance 
  [Mathematics])
	• Sedentary time 
  (class, school):   
  ⬇

	• LPA (class): ∅
• LPA (school): ⬆
• MVPA (class, 
  school): ⬆
• CPM (class, 
  school): ⬆
	• Math: ∅
	NA

	Seljebotn et al., 2019 (102)
	• 447 
  students: 9-
  10 years old 
  (mean and 
  SD NA)
• 5th grade
• 9 schools: 
  (class NA)
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (prior) - During 
  (none) - Post (after 
  the intervention) – 
  Follow-up (none)
	• SBPA [Class, Playground, 
  home]: AL (10 months)
• Training on the program and 
  support
• Class: 15 minutes MVPA in each 
  lesson (2–3 days per week, 
  lasting 45 minutes) (subject NA) 
• School: offer inspiration for 
  physically active recess (10 
  minutes/day) + physically active 
  homework (10 minutes/day)
	Administered:
• Accelerometer/
  pedometer (SB 
  [Sedentary time], PA 
  [Steps, total PA, 
  LPA, MVPA])
	• Sedentary time 
  (all day): ⬆ 
  (more in 
  control)
	• Step count (all 
  day): ⬆
• PA (all day): ⬆
• LPA (all day): ∅
• MVPA (all day): ⬆
	NA
	NA

	Silva et al., 2022 (103)
	• 61 students: 
  mean age of 
  7.8 years ± 
  0.6 years
• 2nd grade
• 1 school: 4 
  classes
	• Quasi-experimental
• Control group
• ∅ Randomized
• Measurement: Pre 
  (prior) – During 
  (month 3) – During 
  1 (month 9, end of 
  the 1st school year) 
  – During 2 (month 
  15, beginning of the 
  2nd)) - Post (month 
  19, end of the 2nd 
  year)) – Follow-up 
  (none)
	• CBPA: AL (2 years)
• Weekly meeting with the project 
  team
• As often as possible during the 
  week (duration and intensity NA) 
  (Portuguese, Mathematics, 
  History, Geography, Science, and 
  Arts)
	Administered:
• Accelerometer/
  pedometer (SB 
  [Sitting, standing 
  and stationary time, 
  and STS], 
  PA [Walking time, 
  LPA, MPA, VPA])
	• Sitting time 
  (school): ∅
• Standing time 
  (school): ⬇ 
  (pre to during 2)
• Stationary time 
  (school): ⬇ 
  (pre to during 1)
• STS (school): 
  ⬇ (pre to 
  during 1) 
	• Walking time 
  (school): ⬆ (pre 
  to during 1)
• LPA (school): ⬆ 
  (pre to during 1)
• MPA (school): ∅
• VPA (school): ∅
	NA
	NA

	Stoepker et al., 2018 (104)
	• 22 students: 
  mean age of 
  10.3 years 
  (SD NA)
• 4th grade
• 1 school: 1   
  class
	• Quasi-experimental
• Control condition 
  (crossover trial, 
  TWC days 
  (Tuesday and 
  Thursday) and non-
  TWC days 
  (Wednesday and 
  Friday))
• ∅ Randomized
• Measurement: Pre 
  (none) – During 
  (each day during 12 
  weeks) - Post 
  (none) - Follow-up 
  (none)
	• CBPA: AL (12 weeks)
• No training; intervention 
  provided by the research team
• 20 minutes (light PA) (subject 
  NA) with walking podcast
	Administered:
• Accelerometer/
  pedometer (PA 
  [Steps])
	NA
	• Step count 
  (school): ∅
	NA
	NA

	van den Berg et al., 2019b (105)
	• 299 
  students: 
  mean age of 
  11.0 ± 0.5 
  years
• 5th grade
• 9 schools: 
  14 classes
	• Experimental
• Control group
• Randomized
• Measurement: Pre 
  (prior) - During 
  (none) - Post (week 
  6) - Follow-up 
  (none)
	• CBPA: AL (5 weeks)
• No training (NA)
• 5 to 8 minutes/week (intensity 
  NA) (math) with 20 instruction 
  videos
	Self-reported:
• Questionnaire (PA 
  [MVPA], Math 
  performance 
  [knowledge and 
  skills])
	NA
	NA
	• Math: ∅ 

	NA

	Vazou et al., 2016 (106)
	• 224 
  students: 
  (age NA) 
• 4th and 5th 
  grade
• 4 schools: 
  14 classes
	• Quasi-experimental 
• Control group
• ∅ Randomized
• Measurement: Pre 
  (prior) - During 
  (none) - Post (after 
  the intervention) – 
  Follow-up (none)
	• CBPA: AL (8 weeks)
• No training (NA)
• 10 minutes MPA per day 
  (jumping, skipping, animal-like 
  walking) (math) with M4T kit
	Self-reported:
• Questionnaire 
  (Academic 
  performance 
  [Mathematic 
  performance])
	NA
	NA
	• Math: ⬆
	NA

	Vazou et al., 2018 (107)
	• 77 students: 
  9.4 ± 0.5 
  years 
• 4th grade
• 1 school: 
  (class NA))
	• Quasi-experimental
• Control group
• Randomized
• Measurement: Pre 
  (none) - During 
  (moment NA) – 
  Post (none) – 
  Follow-up (none)
	• CBPA: AL (1 day)
• No training (NA)
• 10 minutes MPA per day 
  (jumping, skipping, animal-like 
  walking) (math) M4T kit
	Administered:
• Accelerometer/
  pedometer (SB 
  [Sedentary time], 
  PA [LPA, MPA, 
  VPA, MVPA])
	• Sedentary time 
  (school): ∅
	• LPA (school): ∅
• MPA (school): ⬆ 
  (GEO)
• VPA (school): ∅
• MVPA (school): ⬆ 
  (GEO)
	NA
	NA

	Weaver et al., 2018 (108)
	• 1570 
  students: 
  9.4 ± 0.5 
  years 
• 1st and 4th 
  grade
• 8 schools: 
  (class NA)
	• Quasi-experimental
• ∅ Control group
• ∅ Randomized
• Measurement: Pre 
  (prior) – During 1 
  (month 6) – During 
  2 (year 1) - Post 
  (after the 
  intervention) – 
  Follow-up (none)
	• SBPA [Class, PE]: AL (2 school 
  years)
• 60-minute workshop on AL + 
  program + booster session
• Class: (Duration, intensity, and 
  subject NA)
• School: Training in PE to   
  increase the number of children 
  engaging in MVPA
	Administered:
• Accelerometer/
  pedometer (PA 
  [PA, MVPA])
	NA
	• PA (class, school): 
  ⬆ (TEO)
• MVPA (class, 
  school): ⬆ (TEO)
	NA
	NA

	Differences presented are group x time unless otherwise stated (i.e., TEO or GEO).
() indicates that the variable increases, while () signifies that the variable decreases, and () means that the variable did not change.
Abbreviations – NA: Not available/specified, SB: Sedentary behaviors, PA: Physical activity, LPA: Light physical activity, MPA: Moderate physical activity, VPA: Vigorous physical activity, MVPA: Moderate-to-vigorous physical activity, CBPA: Classroom-based physical activity, SBPA: School-based physical activity, FLS: Flexible learning spaces, AB: Active breaks, AL: Active lessons, PE: Physical education classes, STS: Sit-to-stand transition, TEO: Time effect only, GEO: Group effect only.




