Additional File 6. Table of descriptive characteristics of studies (n=51) included in systematic review of school-based activity behaviour interventions
	Study 
Trial name References  
Lead author of publication
Year of publication
Country
	Design
Study design; 
level of randomisation (where applicable)
	Intervention (student)
Intervention study duration 
School setting
Number of schools at baseline
Main aim of intervention
PA/SB targeted in any non-school settings? (e.g. via homework/after-school club, parent engagement?) (yes/no)
	Participants (student)
Number of students at baseline
Students’ mean age: years (± SD) at baseline
	Teacher role
Description of teacher role
Training duration
Any theory/rationale used to inform training? (yes/no)
BCTs in intervention group (see Table 3 for further details)
Quantitative fidelity data reported? (yes/no)
	PA measurement
Eligible data reported
Device used
Cut points used 
PA intensity, units and outcome period selected for review
PA follow-up time closest to intervention end-point
	SB measurement
Eligible data reported
Device used 
Cut points used 
SB outcome and period selected for review
SB follow-up time closest to intervention end-point

	ASK1
Aadland et al
2019
Norway

	Cluster RCT
School level
	7-month intervention

Primary school 
setting

57 schools at baseline

Aim: to create a number of varied PA activities that could be carried out in small groups and which encouraged an inclusive and joyful learning environment, generating an additional 165 mins/week of PA

PA/SB targeted outside of school time - Yes

	1,129 students at baseline

Students’ mean age: 10.2yrs (±0.3) 

	Teacher role: to implement physically active educational lessons (3 × 30 mins/week) in the subjects Norwegian, mathematics, and English, and PA breaks during classroom lessons (5 mins/school day)

60 hours of teacher training

Any rationale/theory used to inform training? Yes - the competence motivation theory,
the achievement goal theory, and the self-determination
theory

3 BCTs identified

✓ Teacher fidelity data reported 
	✓ PA data reported

Device used: ActiGraph 

Cut points: Evenson 2008 

MVPA mins during school hours

7-month FU after baseline



	✓ SB data reported

Device used: ActiGraph

Cut points: Evenson 2008 

Sedentary mins during
school hours

7-month FU after baseline

	The West Midlands ActiVe lifestyle and healthy Eating in School children (WAVES)2
Adab et al
2018
United Kingdom
	Cluster RCT
School level
	12-month intervention

Primary school setting

54 schools at baseline

Aim: To prevent excess weight in primary school children

PA/SB targeted outside of teacher period - Yes

	1,397 students at baseline

Students’ mean age: 6.3yrs (±0.3) 
	Teacher role: to introduce daily opportunity for additional 30 mins of moderate to vigorous physical activity in bouts of >5 mins through classroom or playground routines, supervise class participation in a healthy lifestyle programme, and hand out two signposting sheets promoting physical activity and directing children/families to activity opportunities available in their local area
7 hours of teacher training
Any rationale/theory used to inform training?
No

3 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: Actiheart

Cut points: WHO 1995

MVPA mins per day (any day, including weekends)

15-month FU after baseline

	✓ SB data reported

Device used: Actiheart

Cut points: WHO 1995

Sedentary mins per day (any day, including weekends)

15-month FU after baseline


	KIDS OUT!3
Aittasalo et al
2019
Finland
	Cluster RCT
School level

	3-week intervention

Secondary school setting

14 schools at baseline

Aim: to promote physical activity and reduce screen time

PA/SB targeted outside of school time - Yes

	1,476 students at baseline
Students’ mean age: 13.9yrs (±0.5)
	Teacher role: to integrate specific content on PA and SB into routinely scheduled three Health Education lessons with the help of educational material

1 hour of teacher training

Any rationale/theory used to inform training?
No

1 BCT identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported 

	Active for Life Year 5 (AFLY5)4
Anderson et al
2016
United Kingdom
	Cluster RCT
School level
	12-month intervention

Primary school setting

60 schools at baseline

Aim: to increase physical activity, reduce sedentary behaviours and improve diet 

PA/SB targeted outside of school time - Yes

	2,123 students at baseline 
Students’ mean age: 9.5yrs (±0.3)
	Teacher role: teachers were instructed to deliver 16 lessons, 10 of which had associated homework.

8.5 hours of teacher training

Any rationale/theory used to inform training?
- Not reported

3 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

MVPA mins per day (any day, including weekends)

12-month FU after baseline

	✓ SB data reported

Device used: ActiGraph

Cut points: Evenson 2008

Sedentary mins per day (any day, including weekends)

12-month FU after baseline


	Youth-Physical Activity Towards Health (Y-PATH)5
Belton et al
2019
Ireland
	Cluster RCT
School level
	24-month intervention

Secondary school setting

20 schools at baseline

Aim: a whole-school multi-component intervention programme, aimed at reducing the age-related decline of MVPA in adolescents

PA/SB targeted outside of school time - Yes
	490 students at baseline 
Students’ mean age: 12.8yrs (±0.4)
	Teacher role: teachers asked to change focus, direction and philosophy of delivery within exiting PE curriculum

4 hours of teacher training

Any rationale/theory used to inform training?
Yes - the Youth Physical Activity Promotion model, the Self-determination theory, and the socio-ecological model 

3 BCTs identified

X No eligible fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

MVPA mins per day (any day, including weekends)

24-month FU after baseline


	X eligible SB data not reported

	Sydney Playground Project6
Bundy et al
2017
Australia

	Cluster RCT
School level
	13-week intervention

Primary school setting

12 schools at baseline

Aim: to promote play through an intervention and using this process, enhance physical activity, social skills, and perceived competence/social acceptance of 5- to 7-year-old children in a school playground environment

PA/SB targeted outside of school time - Yes
	221 students at baseline
Students’ mean age: 6.0yrs (±0.6)
	Teacher role: to tolerate more risk during free play

2 hours of teacher training

Any rationale/theory used to inform training?
Yes - the International Classification of Functioning, Disability and Health was used as the broad basis for the study with the idea that changing the environment (social and physical) would change participating children’s experiences. The social cognitive theory was used as a basis for the adult risk reframing intervention.

5 BCTs identified

X No eligible fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

MVPA total counts during teacher period

13-week FU after baseline

	✓ SB data reported

Device used: ActiGraph

Cut points: Evenson 2008

Sedentary mins during teacher period

13-week FU after baseline


	An Assessment-based intervention on Fundamental Movement Skills (A+FMS)7
Chan et al
2019
Hong Kong
	Cluster RCT
Class level
	13-week intervention

Primary school setting

5 schools at baseline

Aim: to examine whether the implementation of Assessment for Learning (AfL) strategies in PE classrooms can improve FMS proficiency in jumping, hopping, skipping, catching, dribbling, and overhand throwing.

PA/SB targeted outside of school time - No
	276 students at baseline
 Students’ mean age: 8.4yrs (±0.6)
	Teacher role: to integrate the AfL strategies in their prescribed fundamental movement skills curriculum content for 550 min of PE class time.

6 hours of teacher training

Any rationale/theory used to inform training?
Yes - the Competence Motivation Theory (Harter 1978) underpinned the design of the A+FMS intervention.

4 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	SPACE for physical activity8 
Christiansen et al
2017
Denmark
	Cluster RCT
School level
	12-month intervention

Primary and secondary school settings

14 schools at baseline

Aim: multicomponent school-based intervention study aimed at improving PA levels among adolescents

PA/SB targeted outside of school time - Yes

	1,348 students at baseline
 Students’ mean age: 12.5yrs (±0.6)
	Teacher role: to facilitate and motivate PA during recess, and a mandatory outdoor recess and/ or access to gym/sports hall

22 hours of teacher training

Any rationale/theory used to inform training?
Yes - three of the intervention components involved some degree of teacher training. The rationale for the kick-starters education was initiation and organisation of recess activities. There were no underpinning theory except the rationale of offering/showing more opportunities for the students during recess. The rationale for coordinators of the Students-play-patrol, was to help older students initiating play and games for minor students. The rationale for teen-fitness instructors was initiation of fitness for the young age group primarily after school.

1 BCT identified

X No eligible fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

Overall PA - counts/minute during teacher period

24-month FU after baseline

	✓ SB data reported

Device used: ActiGraph

Cut points: Evenson 2008

Sedentary mins per day (any day, including weekends) 

24-month FU after baseline


	Supporting Children’s Outcomes using Rewards, Exercise and Skills (SCORES)9
Cohen et al
2015
Australia
	Cluster RCT
School level
	12-month intervention

Primary school setting

8 schools at baseline

Aim: to increase PA and improve fundamental movement skills  competency among children attending primary schools in low-income communities

PA/SB targeted outside of school time - Yes

	460 students at baseline 
Students’ mean age: 8.5yrs (±0.6)
	Teacher role: to implement six PA policies to support the promotion of PA and fundamental movement skills competency within the school

7 hours of teacher training

Any rationale/theory used to inform training?
Yes - the competence motivation theory and the self-determination
theory

3 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

MVPA mins in school hours

12-month FU after baseline

	X eligible SB data not reported

	No specific trial name10
Drummy et al
2016
United Kingdom
	Cluster RCT
Class level
	12-week intervention

Primary school setting

7 schools at baseline

Aim: to improve PA levels and maintain BMI 

PA/SB targeted outside of school time - No

	120 students at baseline 
Students’ mean age: 9.5yrs (±not reported)
	Teacher role: to lead a 5-min activity break three times per day for 12 weeks.

Hours of teacher training not reported

Theory/rationale used to inform training?
No

2 BCTs identified

X No eligible fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Trost 1998

MVPA mins per weekday 

12-week FU after baseline

	X eligible SB data not reported

	The Healthy Homework Study11
Duncan et al
2019
New Zealand
	Cluster RCT
School level
	8-week intervention

Primary school setting

16 schools at baseline

Aim: to promote physical activity and healthy eating in children

PA/SB targeted outside of school time - Yes

	675 students at baseline 
Students’ mean age: 8.7yrs (±1.0)
	Teacher role: to implement in-class exercises for three 1.5-h sessions delivered on different days throughout each week (including one session reviewing the previous week’s homework)

3.5 hours of teacher training

Any rationale/theory used to inform training?
Yes - the Control Theory

2 BCTs identified

X No eligible fidelity data reported
	✓ PA data reported

Device used: pedometer

Cut points: not reported

Overall PA steps/day during school hours

8-week FU after baseline


	X eligible SB data not reported

	The Active School Study12
Dyrstad
2018
Norway
	Cluster RCT
School level
	10-month intervention

Primary school setting

9 schools at baseline

Aim: to increase children’s physical activity levels in school	

PA/SB targeted outside of school time - Yes

	449 students at baseline 
Students’ mean age: not reported 
	Teacher role: to deliver at least two 45-min physically active academic lessons per week, direct one daily 10-min physically active recess, and assign a daily 10-min physically active homework (e.g., jumping rope, running, strength training)

17.5 hours of teacher training

Any rationale/theory used to inform training?
Yes - implementation theory (Durlak & Dupre 2008)

6 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

MVPA mins per day (any day, including weekends) 

10-month FU after baseline

	✓ SB data reported

Device used: ActiGraph

Cut points: Evenson 2008

Sedentary mins per day (any day, including weekends) 

10-month FU after baseline


	No specific trial name13
Escriva-Boulley et al
2018
France 
	Cluster RCT
School level
	8-month intervention

Primary school setting

13 schools at baseline

Aim: to assess whether professional development would have a positive impact on teachers’ motivating style and on their students’ MVPA

PA/SB targeted outside of school time - No

	293 students at baseline 
Students’ mean age: 8.3yrs (±1.1)
	Teacher role: to increase their need-supportive motivating style within PE delivery

12 hours of teacher training

Any rationale/theory used to inform training?
Yes - the self-determination theory; video footages of PE teaching were used to illustrate each component of the teachers’ motivating style because Tessier et al. (2010) showed that teachers implemented more need-supportive strategies after they observed their own motivating style from video footages of their own lessons.

6 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	Fortaleça sua Saúde14
Filho et al
2016
Brazil 
	Cluster RCT
School level
	4-month intervention

Primary school setting

6 schools at baseline

Aim: to promote active and healthy lifestyles among students from schools in low Human Development Index areas

PA/SB targeted outside of school time - Yes

	1,182 students at baseline 
Students’ mean age: not reported 
	PE teachers

Teacher role: to conduct lessons on different health issues, to structure predominantly active PE classes, even in classes with a theoretical content, to promote opportunities for PA practice within the school and to encourage it during out-of-school time, as well as to disseminate information on the importance of an active and healthy lifestyle

18 hours of teacher training

Any rationale/theory used to inform training?
Yes - all programme content was designed based on the Health Promoting Schools framework (which included curriculum elements as one of the pillars of the intervention).

8 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	Choice, Control and Change15
Gray et al
2015
United States
	Cluster RCT
School level
	8-10 week intervention

Middle school setting

10 schools at baseline

Aim: to impact middle school students’ energy balance-related behaviours: eating more fruits and vegetables, drinking more water, increasing physical activity and decreasing intakes of sweetened beverages and packaged snacks, eating at fast food restaurants and leisure screen time

PA/SB targeted outside of school time - No

	1,136 students at baseline 
Students’ mean age: 12.0yrs (SD not reported)
	Teacher role: to deliver 24 lessons in science classes most school days over 8-10 weeks

6 hours of teacher training

Any rationale/theory used to inform training?
Yes - the rationale/theory for the teacher training was the same as it was for the curriculum so the teachers could experience the theory-based determinants as the students would. This was a combination of social cognitive theory and Self-determination theory.

4 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	No specific trial name16 
Ha et al
2017
Hong Kong
	Cluster RCT
Class level
	4-week intervention

Secondary school setting

12 schools at baseline

Aim: to design an intervention which students, especially girls, would find interesting as well as increase activity levels

PA/SB targeted outside of school time - No
	731 students at baseline 
Students’ mean age: 14.4yrs (±1.1)

	Teacher role: to add a 15-min rope skipping activity to PE at the start of four consecutive PE lessons

4 hours of teacher training

Any rationale/theory used to inform training?
Yes - the Self-determination theory

6 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

% of time in MVPA during teacher period

2-week FU after baseline
	X eligible SB data not reported

	Self-determined Exercise and Learning For FITness (SELF-FIT)17
Ha et al
2020
Hong Kong
	Cluster RCT
School level
	4-month intervention

Secondary school setting

26 schools at baseline

Aim: to increase students’ MVPA during school PE

PA/SB targeted outside of school time - No

	667 students at baseline 
Students’ mean age: 14.4yrs (±0.8)
	Teacher role: to be more need supportive, use music to enhance enjoyment of PE lessons and to enhance the instruction methods for fitness activities that already existed in the curriculum

7 hours of teacher training

Any rationale/theory used to inform training?
Yes - based on tenets of the Self-determination theory

9 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

MVPA mins during teacher period

4-month FU after baseline


	✓ SB data reported

Device used: ActiGraph

Cut points: Evenson 2008

Sedentary mins during teacher period

4-month FU after baseline


	Girls Active18
Harrington et al
2018
United Kingdom
	Cluster RCT
School level
	14-month intervention

Secondary school setting

20 schools at baseline

Aim: to empower adolescent girls to influence school decisions, develop themselves as role models, and promote PA to peers


PA/SB targeted outside of school time - Yes
	1,752 students at baseline 
Students’ mean age: 12.8yrs (±0.8)
	Teacher role: to review PA in school, sport and PE provision, culture and practice to girls

7 hours of teacher training

Any rationale/theory used to inform training?
No - (the elements of the “off-the-shelf” programme were mapped to constructs in social cognitive theory post-hoc by the academic team)

6 BCTs identified

X No eligible fidelity data reported
	✓ PA data reported

Device used: accelerometer

Cut points: Hildebrand

MVPA mins during school hours

14-month FU after baseline
	✓ SB data reported

Device used: accelerometer

Cut points: Hildebrand

Sedentary mins during school hours

14-month FU after baseline

	No specific trial name19
Have et al
2018
Denmark 
	Cluster RCT
School level
	9-month intervention

Primary school setting

12 schools at baseline

Aim: to investigate the effect on mathematical achievement of incorporating physical activity in math teaching for 7-year-old schoolchildren

PA/SB targeted outside of school time - No
	505 students at baseline  
Students’ mean age: 7.2yrs (±0.3)
	Teacher role: to integrate active math into the curriculum for mathematics for one school year

28 hours of teacher training

Any rationale/theory used to inform training?
Not reported 

4 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

Overall PA counts/min during teacher period

24-month FU after baseline
	X eligible SB data not reported

	Academic Achievement and Physical Activity Across the Curriculum (A + PACC)20 
Hillman et al
2017
United States
	Cluster RCT
School level
	36-month intervention

Primary school setting

17 schools at baseline

Aim: to provide increased MVPA while maintaining academic instruction time

PA/SB targeted outside of school time - No

	698 students at baseline
Students’ mean age: 8.1yrs (±0.6)
	Teacher role: to deliver two, 10-min lessons per day (~4-5 METs) in the subject of their choice; one in the morning and one in the afternoon, 5 days per week, 100 min/week

14 hours of teacher training

Any rationale/theory used to inform training?
Yes - the Social cognitive theory with emphasis on teacher self-efficacy

6 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	Knowledge in Action (KIA)21
Hodges et al
2016
United States
	RCT
Class level
	7-week intervention

Primary school setting

10 schools at baseline

Aim: to investigate the effectiveness of the Knowledge in Action (KIA) fitness lesson segments on Health Related Fitness Knowledge (i.e., a student learning outcome) among fifth grade students in physical education

PA/SB targeted outside of school time - No
	633 students at baseline
Students’ mean age: 10.1yrs (±0.5)
	Teacher role: to implement the KIA fitness during the fitness segment of their 5th grade physical education classes

Hours of teacher training not reported

Any rationale/theory used to inform training?
Not reported

4 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	‘Physical Activity 4 Everyone’ (PA4E1)22
Hollis et al
2016
Australia
	Cluster RCT
School level

	21.5m intervention

Secondary school setting

10 schools at baseline

Aim: to assess the effectiveness of a multi-component school-based intervention in reducing the decline in physical activity among students attending secondary schools located in disadvantaged communities

PA/SB targeted outside of school time - Yes
	1,233 students at baseline
Students’ mean age: 12.0yrs (SD not reported)
	Teacher role: to implement strategies to maximise student activity levels within Physical Education classes

Hours of teacher training not reported

Any rationale/theory used to inform training?
Not reported

10 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

MVPA mins per day (any day, including weekends)

24-month FU after baseline
	X eligible SB data not reported

	PLAYgrounds23
Janssen et al
2015
The Netherlands
	Prospective controlled trial
School level
	10-month intervention

Primary school setting

8 schools at baseline

Aim: to increase the intensity of PA, focusing on the morning recess

PA/SB targeted outside of school time - Yes


	1,486 students at baseline
Students’ mean age: 8.7yrs (±1.5)
	Teacher role: to supervise recess, actively encourage PA, and modify PE content

7.13 hours of teacher training

Any rationale/theory used to inform training?
Yes - the social-ecological model of behaviour change (total programme). Specific for teacher training; logic model of change

9 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Trost 1998

Overall PA - energy expenditure (kcal/kg/min) during teacher period

19 sampling moments
(every 2 weeks)
	X eligible SB data not reported

	The COPE (Creating Opportunities for Personal Empowerment) Healthy Lifestyles TEEN (Thinking, Emotions, Exercise, Nutrition) Program 24 
Kelly et al
2015
United States
	RCT
School level
	15-week intervention

Secondary school setting

11 schools at baseline

Aim: to empower teens to engage in healthy lifestyle behaviours (nutrition, physical activity, positive strategies to cope with stress, problem-solving, regulation of negative mood and goal setting) 

PA/SB targeted outside of school time - Yes
	779 students at baseline
Students’ mean age: 14.7yrs (±0.7)
	Teacher role: to implement COPE 1 day per week during their regular scheduled health class (50 min in length)

7 hours of teacher training

Any rationale/theory used to inform training?
No

5 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	Resistance Training for Teens25
Kennedy et al
2018
Australia
	Cluster RCT
School level
	10-week intervention

Secondary school setting

16 schools at baseline

Aim: to improve muscular fitness and provide adolescents with the knowledge, motivation, and skills to engage in resistance training


PA/SB targeted outside of school time - Yes

	607 students at baseline
Students’ mean age: 14.1yrs (±0.5)
	Teacher role: to deliver student seminars and a structured PE programme, to facilitate a minimum of 5 lunchtime sessions over the 10-wk intervention period

5 hours of teacher training

Any rationale/theory used to inform training?
Yes - the Self-determination theory, the Social cognitive theory, and recommendations from Su and Reeve (2011) to support autonomy and task engagement, through both knowledge and skill-based training practices.

8 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: GENEActiv accelerometer

Cut points: Phillips 2013

MVPA mins per weekday 

3-month FU after baseline

	X eligible SB data not reported

	Classes in Motion (Bewegte Klasse)26
Kien et al
2018
Austria
	Cluster RCT
Class level
	18-month intervention

Primary school setting

45 schools at baseline

Aim: to improve the pupils’ positive emotional and social school experience, increase their levels of physical activity, foster their motoric skills, and improve their well-being and attention

PA/SB targeted outside of school time - No

	800 students at baseline
Students’ mean age: 8.7yrs (±0.4)
	Teacher role: to include active breaks in the regular curriculum and to include curriculum-focused active breaks that also comprise academic content

32 hours of teacher training

Any rationale/theory used to inform training?
No theory underpinned the teacher training. Although the rationale was that knowledge about the intervention and the capability of carrying out the intervention as well as a positive attitude towards the intervention should improve the implementation of the intervention.

2 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	Extra Fit! (EF!)27
Kocken et al
2016
The Netherlands
	Cluster RCT
School level
	24-month intervention

Primary school setting

45 schools at baseline

Aim: to prevent or reduce overweightness in primary school children, decrease consumption of high-energy or high-fat foods and sugar-sweetened drinks; promoting a healthy breakfast; increase consumption of fruits and vegetables; reduce television viewing and computer gaming/browsing; and increase physical activities at school and outside school hours

PA/SB targeted outside of school time - Yes
	1,112 students at baseline
Students’ mean age: 9.2yrs (±0.6 )
	Teacher role: to deliver EF! Lessons; a variety of theory and practical lessons on nutrition and physical activity

Hours of teacher training not reported

Any rationale/theory used to inform training?
Yes - the theory of planned behaviour as this was the framework on which the curriculum was based

1 BCT identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Freedson 1998/Trost 2000

MVPA mins per day (any day, including weekends)

24-month FU after baseline

	X eligible SB data not reported

	Let's Move It28
Koykka et al
2019
Finland
	Cluster RCT
School level
	2-month intervention

Secondary school setting

6 schools at baseline

Aim: to promote physical activity and reduce sedentary behaviour among older adolescents

PA/SB targeted outside of school time - Yes

	1,166 students at baseline
Students’ mean age: 18.5yrs (SD not reported)
	Teacher role: to reduce  sedentary behaviour in class rooms, to implement activity breaks

4.5 hours of teacher training

Any rationale/theory used to inform training?
Yes - the reasoned action approach, evidence-based strategies for habit formation

15 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	Activity and Motivation in Physical Education (AMPED)29
Lonsdale et al
2019
Australia
	Two-arm cluster RCT
School level

	7.5-month intervention 

Secondary-level educational setting

14 schools at baseline

Aim: to maximise opportunities for students to be active during PE lessons and enhance adolescents’ motivation towards PE and PA

PA/SB targeted outside of school time - No

	1,421 students at baseline
Students’ mean age: 13.0yrs (±0.5)
	Teacher role: to implement AMPED, set PA action plan, implement AMPED strategies during PE lessons, and have mentoring conversation with another teacher

23 hours of teacher training

Any rationale/theory used to inform training?
Yes - Based on previous large scale trials and tenets of the Self-determination theory

12 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

% of time in MVPA during teacher period

7.5-month FU after baseline
	✓ SB data reported

Device used: ActiGraph

Cut points: Evenson 2008

Sedentary mins during teacher period

7.5-month FU after baseline

	‘Active Teen Leaders Avoiding Screen-time’ (ATLAS)30
Lubans et al
2016
Australia

	Group RCT
School level

	20-week intervention

Secondary-level educational setting

14 schools at baseline

Aim: to improve boys’ self-efficacy for resistance-based exercise, by explicitly targeting resistance training movement skill competency

PA/SB targeted outside of school time - Yes

	361 students at baseline
Students’ mean age: 12.7yrs (±0.5)
	Teacher role: to deliver face-to- face physical activity sessions during the school sport period (20 × ~90 min, in addition to regular PE lessons)

13 hours of teacher training

Any rationale/theory used to inform training?
Yes - the Self-determination theory and the Social cognitive theory

6 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

% of time in MVPA per weekday 

8-month FU after baseline
	X eligible SB data not reported

	Active Classrooms31
Martin et al
2017
Ireland

	Cluster RCT
Class level
	8-week intervention

Primary school setting

10 schools at baseline

Aim: to educate, train and enable primary teachers to change their teaching methods toward engaging children in physical activity while learning the academic content of English and mathematics lessons

PA/SB targeted outside of school time - No
	197 students at baseline
Students’ mean age: 8.9yrs (±1.0)
	Teacher role: to incorporate at least 1 active English lesson idea and 1 active mathematics lesson idea into their teaching each day

1 hour of teacher training

Any rationale/theory used to inform training?
Yes - the Capability, Opportunity, Motivation, Behaviour (COM-B) model

7 BCTs identified

X No eligible fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

MVPA mins during teacher period

8-week FU after baseline
	✓ SB data reported

Device used: ActiGraph

Cut points: Evenson 2008

Sedentary mins during teacher period

8-week FU after baseline

	Action Schools! BC (AC! BC)32

McKay et al

2015

Canada

	Cluster RCT
School level
	20-month intervention

Primary school setting

30 schools at baseline

Aim: to provide a school environment where students had more opportunities to be more active more often, and facilitate supportive community and provincial-level environments

PA/SB targeted outside of school time - Yes


	1,529 students at baseline
Students’ mean age: not reported
	Teacher role: to identify school priorities and create action plans about how to promote PA, two prescriptive, experiential components within the Classroom Action Zone: a minimum of 15 additional mins of PA (over and above physical education) per day (15×5) and jumping exercises 3×/ day (Bounce at the Bell)

4 hours of teacher training

Any rationale/theory used to inform training?
Yes - the team designed the training using their expertise in the provincial curriculum and physical education. The training followed the principles of professional development (experiential learning) and reflected common knowledge of self-efficacy theory. Through the training, the Support Team aimed to provide teachers with a positive experience learning about and engaging in physical activities with their peers. 

5 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	The Professional Learning for Understanding Games Education (PLUNGE) program33 
Miller et al
2015
Australia
	Cluster RCT
School level
	7-week intervention

Primary school setting

7 schools at baseline

Aim: to evaluate the efficacy of a game-centered learning programme for the improvement of fundamental movement skills, to evaluate the improvement of in-class PA and the potential of this approach to improve perceived sporting competence in elementary school students.

PA/SB targeted outside of school time - No
	168 students at baseline
Students’ mean age: 11.2yrs (±1.0)
	Teacher role: to deliver a 7-week PE curriculum designed to promote PA

10 hours of teacher training

Any rationale/theory used to inform training?
Yes - the mentoring model and the situated learning theory 

6 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: Pedometer

Cut points: Scruggs 2013

Overall PA - steps/min during teacher period

8-week FU after baseline
	X eligible SB data not reported

	No specific trial name34
Morris et al
2019
United Kingdom
	Stratified RCT
School level
	6-week intervention

Primary school setting

6 schools at baseline

Aim: to evaluate the effectiveness of a physically active learning intervention on children’s PA levels using subgroup analysis to reveal stratified intervention effects highlighted by pre-intervention PA levels

PA/SB targeted outside of school time - Yes
	154 students at baseline
Students’ mean age: 9.9yrs (±0.3)
	Teacher role: to integrate movement within their lessons both within and outside of the classroom environment

4 hours of teacher training

Any rationale/theory used to inform training?
No

3 BCTs identified

X No eligible fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

% of time in MVPA per day (any day, including weekends)

6-week FU after baseline
	✓ SB data reported

Device used: ActiGraph

Cut points: Evenson 2008

Sedentary mins per day (any day, including weekends)

6-week FU after baseline

	Virtual Traveller35
Norris et al
2018
United Kingdom
	Cluster RCT
School level

	6-week intervention

Primary school setting

10 schools at baseline

Aim: to test the effect of the “Virtual Traveller” intervention on children’s physical activity and SB, on-task behavior, and student engagement

PA/SB targeted outside of school time - No
	219 students at baseline
Students’ mean age: 8.6yrs (±0.5)
	Teacher role: to deliver a programme of pre-prepared physically active lesson sessions on whiteboards

30 mins of teacher training

Any rationale/theory used to inform training?
Yes - the Capability, Opportunity, Motivation, Behaviour model

7 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: Actigraph

Cut points: Evenson 2008

MVPA mins during teacher period

7-week FU after baseline
	✓ SB data reported

Device used: Actigraph

Cut points: Evenson 2008

Sedentary mins during teacher period

7-week FU after baseline

	Generating Rural Options for Weight Healthy Kids and Communities (GROW HKC)36
Nader et al
2018
United States
	Cluster RCT
School level
	8 -month intervention

Primary school setting

6 schools at baseline

Aim: to investigate the collective relationship of teacher-level factors with the implementation of the Balanced Energy, Physical Activity Toolkit

PA/SB targeted outside of school time - No
	1,103 students at baseline
Students’ mean age: 9.0yrs (SD not reported)
	Teacher role: to implement PA breaks across the day

1.25 hours of teacher training

Any rationale/theory used to inform training?
Not reported

1 BCT identified

X No eligible fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	Project Spraoi37
O Leary et al
2019
Ireland
	Cluster RCT
School level
	24 -month intervention

Primary school setting

4 schools at baseline

Aim: evaluate an intervention targeting increased PA, reduced sedentary time and improved nutritional habits among primary school children

PA/SB targeted outside of school time - Yes

	231 students at baseline
Students’ mean age: not reported
	Teacher role: to promote of 20 min ‘huff and puff’ (MVPA) each day, improve students’ nutritional habits and knowledge through targeted class-based activities, and promote increased habitual PA and reduced sedentary time.

88.58 hours of teacher training
(a maximum of 1.5 days a week was spent in schools over 2 year period)

Any rationale/theory used to inform training?
Yes - the social ecological model of health behaviour

9 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

MVPA mins per day (any day, including weekends)

24-month FU after baseline
	X eligible SB data not reported

	Michigan Model for Health38
O Neill et al
2015
United States
	Cluster RCT
School level
	12-week intervention

Primary school setting

52 schools at baseline

Aim: to assess a comprehensive health education curriculum focused on nutrition, physical fitness, and safety 

PA/SB targeted outside of school time - No

	1,983 students at baseline
Students’ mean age: 9.6yrs (±0.7)
	Teacher role: to deliver 40 min Michigan Model for Health lessons focusing on nutrition, physical fitness, and safety attitudes and skills.

14 hours of teacher training

Any rationale/theory used to inform training?
Yes - the training and support were based upon the model used by the organisation that publishes and distributes the Michigan Model for Health materials

2 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	Girls in Sport39
Okely et al
2017
Australia
	Cluster RCT
School level
	18 -month intervention

Secondary school setting

24 schools at baseline

Aim: to prevent a decline in participation in MVPA levels among girls over the course of the intervention

PA/SB targeted outside of school time - Yes

	1,518 students at baseline
Students’ mean age: 13.6yrs (±>0.0)
	Teacher role: to try to engage girls for at least 50% of the class time in MVPA while reducing time spent in management tasks, and to promote physical activity in and out of class

48 hours of teacher training

Any rationale/theory used to inform training?
Yes - the Action Learning Framework and Quality Teaching and Learning Model

8 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Trost 2002

MVPA mins per day (any day, including weekends)

18-month FU after baseline
	✓ SB data reported

Device used: ActiGraph

Cut points: Trost 2002

Sedentary mins per day (any day, including weekends)

18 month FU after baseline

	(Encouraging Activity to Stimulate Young Minds) EASY Minds40
Riley et al
2016
Australia
	Cluster RCT
Class level
	6-week intervention

Primary school setting

8 schools at baseline

Aim: to evaluate the impact of a primary school-based physical activity integration programme delivered by teachers on objectively measured physical activity and key educational outcomes

PA/SB targeted outside of school time - No
	240 students at baseline
Students’ mean age: 11.1yrs (±0.7)
	Teacher role: to embed movement-based learning in their students’ daily mathematics program in three lessons per week for 6-weeks

7 hours 15 mins of teacher training

Any rationale/theory used to inform training?
Yes - a diffusion of innovations model

10 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

MVPA mins during teacher period

6-week FU after baseline


	✓ SB data reported

Device used: ActiGraph

Cut points: Evenson 2008

Sedentary mins during teacher period

6-week FU after baseline


	FitQuest41
Robertson et al
2018
United Kingdom
	Cluster RCT
School level
	5-week intervention

Primary school setting

10 schools at baseline

Aim: to evaluate whether a theory based location-based exergame (FitQuest) could increase self-efficacy and PA at school compared to standard provision in physical education (PE) classes

PA/SB targeted outside of school time - No
	10,215 students at baseline
Students’ mean age: not reported
	Teacher role: to use FitQuest, a smartphone game, during at least one hour of mandated PE lessons per week

45 mins of teacher training

Any rationale/theory used to inform training?
No

2 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: NL 1000 piezoelectric accelerometer

Cut points: accelerometers were set to record MVPA using the manufacturer default of 3.6 METs or above (level 4) (New Lifestyles Inc, Lee’s Summit, Missouri, USA)

MVPA mins during school hours

6-week FU after baseline

	X eligible SB data not reported

	No specific trial name42
Seibert et al
2019
United States
	Stratified RCT
School level
	9 -month intervention

Middle school 

49 schools at baseline

Aim: to assess if large-scale implementation of CDC-recommended strategies increase fitness levels of students in low SES schools compared to routine physical activity programming

PA/SB targeted outside of school time - Yes


	4,894 students at baseline
Students’ mean age: 11.1yrs (±0.1)
	Teacher role: to implement 4 CDC recommended evidenced-based strategies to promote increased physical activity in schools including: (1) increasing the amount of time spent in moderate to vigorous physical activity in physical education class, (2) encouraging active classroom breaks, (3) providing organized physical activity opportunities during recess, and (4) providing organized physical activity opportunities before and after school

Hours of teacher training not reported

Any rationale/theory used to inform training?
Not reported

3 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	Move for Wellbeing in School43
Smedegaard et al
2017
Denmark
	Stratified RCT
School level
	12-month intervention

Primary school setting

24 schools at baseline

Aim: to improve psychosocial well-being among school-aged children and youths from 4th to 6th grade (10-13 yrs) through the development, implementation, and evaluation of a multicomponent, school-based, physical activity intervention.

PA/SB targeted outside of school time - No
	2,916 students at baseline
Students’ mean age: not reported
	Teacher role: to conduct two daily brain breaks lasting five mins per class, to facilitate new activities during recess three times per week lasting 30 min; to complete three theme days focusing on well-being and PA; and to spend half of physical education classes teaching the Move for Wellbeing in School lesson plans designed for the intervention

28 hours of teacher training

Any rationale/theory used to inform training?
Yes - the self-determination theory 

3 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	No specific trial name44
Sutherland et al
2017
Australia

	Cluster RCT
School level
	6-month intervention

Primary school setting

46 schools at baseline

Aim: to assess the implementation of school-based practices known to increase students’ moderate-to-vigorous physical activity

PA/SB targeted outside of school time - Yes
	1,139 students at baseline
Students’ mean age: not reported
	Teacher role: to improve the quality of PE lessons including fundamental movement skills and increasing MVPA and supervise recess and lunch breaks at least 2 days per week

1.5 hours of teacher training

Any rationale/theory used to inform training?
Not reported

11 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	Learning, Cognition and Motion (LCoMotion)45
Tarp et al
2016
Denmark
	Cluster RCT
School level
	20-week intervention

Secondary school setting

14 schools at baseline

Aim: to increase physical activity levels overall as well as in school by targeting classroom, recess and leisure-time activity and through active transportation

PA/SB targeted outside of school time - Yes
	632 students at baseline
Students’ mean age: 12.9yrs (±0.6)
	Teacher role: to deliver activities involving PA during academic subjects; to conduct moderate to vigorous physical activities in recess with their students

7 hours of teacher training

Any rationale/theory used to inform training?
No

5 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

% of time in MVPA during teacher period

10-week FU after baseline
	X eligible SB data not reported

	The Move Project46
Tymms et al
2016
United Kingdom
	Cluster RCT
School level
	6-week intervention

Secondary school setting

60 schools at baseline

Aim: to increase physical activity and well-being of secondary school students through education interventions

PA/SB targeted outside of school time - Yes

	1,235 students at baseline
Students’ mean age: 11.8yrs (±0.4)
	Peer mentoring:

Teacher role: supervise peer mentoring sessions

2 hours of teacher training

Any rationale/theory used to inform training?
Not reported

1 BCT identified

✓ Teacher fidelity data reported

	Peer mentoring:

X eligible PA data not reported
	Peer mentoring:

X eligible SB data not reported

	
	
	
	
	Participative learning:

Teacher role: deliver lessons to help students develop an understanding of how their environment may influence their health and well-being using mapping techniques in GIS software

2 hours of teacher training

Any rationale/theory used to inform training?
Not reported

1 BCT identified

✓ Teacher fidelity data reported
	Participative learning:

✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

MVPA mins per day (any day, including weekends) 

12-week FU after baseline


	Participative learning:

X eligible SB data not reported

	No specific trial name47
van den Berg et al
2019
The Netherlands
	Cluster RCT
Class level
	5-week intervention

Primary school setting

9 schools at baseline

[bookmark: _GoBack]Aim: to assess the effects of integrating juggling with math practice in primary school children, on multiplication memorisation performance and enjoyment during the math lessons

PA/SB targeted outside of school time - No
	323 students at baseline
Students’ mean age: 11.0yrs (±0.5)
	Teacher role: to implement juggling maths lessons

Hours of teacher training not reported

Any rationale/theory used to inform training?
Not reported

3 BCTs identified

✓ Teacher fidelity data reported

	X eligible PA data not reported
	X eligible SB data not reported

	UP4FUN - The ENERGY Project48
Verloigne et al
2018
Belgium
	Cluster RCT
School level
	6-month intervention

Primary and secondary school settings

19 schools at baseline

Aim: to evaluate the effect of implementing standing desks in classrooms in primary and secondary schools on pupils’ sitting-related behaviour and determinants

PA/SB targeted outside of school time - No

	322 students at baseline
Students’ mean age: 12.9yrs (±2.5)
	Teacher role: to use a rotation system to make sure that all pupils had equal access to the desks, rotating pupils from the traditional desks to standing desks approximately every 25 mins

10 mins of teacher training

Any rationale/theory used to inform training?
Yes - teachers were provided with a manual and presentation based on the rationale that teachers can be considered as “agents” of pupils’ sedentary behaviour, suggesting that we focused on changing their knowledge. The aim of the materials was to provide an evidence-based rationale to implement standing desks in a classroom. Researchers wanted to make sure that the teachers saw the intervention from a health perspective (i.e. reducing sedentary behaviour).

5 BCTs identified

✓ Teacher fidelity data reported
	X eligible PA data not reported
	X eligible SB data not reported

	UP4FUN49
Vik et al
2015
Belgium, Germany, Greece, Hungary and Norway
	Cluster RCT
School level
	6-week intervention

Primary and secondary school settings

62 schools at baseline

Aim: to reduce sitting time in school and at home, with special emphasis on television and personal computer/electronic games

PA/SB targeted outside of school time - Yes

	3,325 students at baseline
Students’ mean age: not reported
(students aged 10-12yrs)
	Teacher role: to spend one school hour (45 mins) to teach a pre-planned lesson each week for 5 weeks

1.5 hours of teacher training

Any rationale/theory used to inform training?
Yes - the five steps of the Model of Planned Promotion for Population Health and framed in a socioecological
model with strategies targeting the child, family and school

5 BCTs identified

X No eligible fidelity data reported
	X eligible PA data not reported
	✓ SB data reported

Device used: ActiGraph

Cut points: Evenson 2008

Sedentary mins per day (any day, including weekends)

6 week FU after baseline


	Fueling Learning Through Exercise (FLEX)50 
Wright et al
2019
United States
	Cluster RCT
School level
	16-month intervention

Primary school setting

18 schools at baseline

Aim: to evaluate the relative impact of two programmes on children’s school-time and total daily MVPA.

PA/SB targeted outside of school time 
100 Mile Club: Yes
CHALK/Just Move: No


	979 students at baseline
Students’ mean age: 8.7yrs (±0.7)
	100 Mile Club
Teacher role: to deliver a programme that encourages children to either walk, jog, or run 100 miles over the course of the school year (approximately 3 miles per week) and to log their miles

35 mins of teacher training

Any rationale/theory used to inform training?
No

3 BCTs identified

✓ Teacher fidelity data reported

	100 Mile Club
X eligible PA data not reported
	100 Mile Club
X eligible SB data not reported

	
	
	
	
	CHALK/Just Move
Teacher role: to deliver a programme of structured classroom-based PA breaks that combines high- and low-intensity movements (e.g. jumping jacks, squats, yoga poses) to provide PA for children while learning.

30 mins of teacher training

Any rationale/theory used to inform training?
No

2 BCTs identified

✓ Teacher fidelity data reported
	CHALK/Just Move
X eligible PA data not reported
	CHALK/Just Move
X eligible SB data not reported

	The Childhood Health, Activity and Motor Performance Study (Chinese CHAMPS)51
Zhou et al
2019
China
	Cluster RCT
School level 
	8-month intervention

Primary and secondary school settings

12 schools at baseline

Aim: to increase the amount of time in MVPA and vigorous physical activity during school hours. In addition, nutrition education was introduced to provide students with knowledge of healthy eating.

PA/SB targeted outside of school time - No
	680 students at baseline
Students’ mean age: 12.7yrs (±0.6)
	School Physical Education (SPE) intervention (afterschool programme intervention (ASP) not assessed as after school teacher behaviour targeted)

Teacher role: to implement a modified PE programme

14 hours of teacher training

Any rationale/theory used to inform training?
Yes - the Social Cognitive Theory/ the Theory of Planned Behaviour

9 BCTs identified

✓ Teacher fidelity data reported
	✓ PA data reported

Device used: ActiGraph

Cut points: Evenson 2008

% of time in MVPA during school hours

8-month FU after baseline
	✓ SB data reported

Device used: ActiGraph

Cut points: Evenson 2008

Sedentary mins per weekday 

8-month FU after baseline


m=months; FU=follow-up; PA= physical activity; SB=sedentary behaviour; BCTs=behaviour change techniques; n=number; SD=standard deviation; mins=minutes; MVPA=moderate to vigorous intensity physical activity; BMI= body mass index; PE=physical education; not reported=indicates information could not be identified from study outputs or information was not provided by study authors in the case of teacher training details
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