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Executive Summary 

Intervention studies have shown that children’s 
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the most effective methods of instruction, the age-appropriateness of interventions and the 
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Methodology 

Search Process 

This rapid review is based on a number of elements as detailed in the Preferred Reporting Items for 

Systematic Review and Meta-Analysis Protocols (Larissa et al. 2015). PRISMA-P offers a standardised 

set of guidelines for developing and presenting systematic reviews and meta-analyses. Though 

systematic and rapid reviews share some congruencies – both are research synthesis methods used 

in evidence-based fields to gather, assess and summarise existing literature on a particular topic or 

research question – a rapid review’s objective is to expedite the process of gathering and synthesising 

data, providing a more resource-efficient alternative to a full systematic review. Therefore, the review 

process employed in this study constrains the breadth of incorporated research studies by applying 

specific inclusion and exclusion criteria to a carefully selected set of databases.  

 

Inclusion and exclusion criteria 

To guide and better refine the search methodology, clear research parameters were established 

through consultation with South Australia’s Department for Education (DfE). Initially a pilot search 

was conducted by experimenting with various search strings across the selected databases. After 

reaching consensus within the research team, the final search string was applied to a total of seven 

databases: A+ Education, Cochrane Library, ERIC, ProQuest, Science Direct, PubMed and Scopus. 

Additionally, grey literature was acquired by utilising the search string in Google’s search engine to 

capture relevant local and international government-based reports. For a comprehensive overview of 

the search string and applied inclusion and applied inclusion criteria and exclusion, see Table 3 in the 

Appendices. 

Preceding the commencement of the database search, explicit inclusion criteria for the search 

methodology were established. These criteria encompassed the subsequent parameters:  

 Records published on or after 1 January 2003; 

 Only quantitative records were considered; 

 The records and metacognitive interventions were required to be available in English; 

 The research had to undergo trial within a member nation of the Organisation for Economic 
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Exclusion criteria were naturally derived from the inclusion criteria. For instance, qualitative records 

were automatically omitted as were interventions trialled outside of OECD member countries. In 



12 

 



13 

 

 

 
Figure 1: Hierarchy of Evidence for Policy 

 

Evidence Quality 

In addition to the hierarchy of evidence, the quality of the studies under consideration is a crucial 

factor to weigh. For example, it is important to recognise that not all RCTs can be automatically 

classified as high quality; various issues, such as inadequate sample sizes or improper data analysis, 

can affect the reliability of the results. Consequently, we have also conducted a thorough examination 

of each study's methodology, critically assessing both its position within the evidence hierarchy and 

the overall quality of its evaluation. This comprehensive evaluation process serves as the foundation 

for our decision on whether or not to recommend the intervention based on the findings presented 

in each of the research papers. 

A summary of our reviews of each of the 56 interventions can be found in Table 1 and Table 2, with 

greater detail found in Appendix 2: Data Extraction Tables. 

The screening process adopted in this review was both extensive and rigorous, aimed at ensuring the 

inclusion of pertinent and accurate studies on metacognitive interventions within OECD countries. The 

incorporation of specific coding criteria contributed to the robust selection of records for further 

analysis. This approach enhances the credibility and reliability of the review’s findings and bolsters the 

overall integrity of research in the domain of metacognitive interventions.   
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Results 
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Table 1: Intervention details including, aspect of metacognition measured, age appropriate for, duration and aspects of practicality of implementation. 

Name of Intervention Type of 

intervention 

Aspect of 

metacognitive 

impact 

Domain Administrator Duration Practicality of intervention Age 

range 

(yrs) 

Meta-CIC 

(Collaborating Inquiry 

Community) (Adler, 

Zion, and Mevarech 

2016) 

Improving 

knowledge about 

metacognition 

Metacognitive 

Knowledge 

Specific Teacher One year 

(included year-

long open 

inquiry-based 

environmental 

projects) 

Suitable for middle school students in a secondary setting. Length of time to 

deliver would most likely make it impractical for many teachers and schools. 

13-14 
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Student Success Skills  

(Lemberger and 

Clemens 2012) 

(Original Record: 

Brigman & Campbell 

2003) 

Improving 

regulation of 

metacognition 

Metacognitive 

Control 

General School 

counsellor led 

6 months Suitable for late primary and middle school students. Relies heavily upon the 

involvement of school counsellors to deliver both in-classroom and small group 

sessions. May be useful for students who are experiencing disaffection from 

school. 

9-12; 

12-15 

conText 
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Triangulating 

Chemistry (ETC) 

(Thomas 2017) 

Improving 

regulation of 

metacognition 

Metacognitive 

Knowledge, 

Monitoring and 

Control 

Specific Teacher 10 weeks Domain specific to upper-secondary chemistry; could replace usual classroom 

teaching if teachers were on board and undertook training. 

16-17 
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Becoming original: 

divergent thinking 

strategy instruction 

(van de Kamp, 

Admiraal, and 

Rijlaarsdam 2016) 

Improving 

knowledge about 

metacognition 

Metacognitive 

Knowledge 

Specific Teacher one 50-minute 

lesson 
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Direct instruction of 

metacognition 

(Zepeda et al. 2015) 

Improving 

regulation of 

metacognition 

Metacognitive 

Knowledge, 

Monitoring and 

Control 

Specific Teachers 30 weeks Suitable for a Year 8 science classroom, but adjustments would need to be 

made to ensure content fits with Australian Curriculum.  

12-14 

Transfer plus SRL 

(Fuchs et al. 2003) 

Improving 

regulation of 

metacognition 

Metacognitive 
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SRL mentoring (Núñez 

et al. 2013) 

Improving 

regulation of 

metacognition 

Metacognitive 

Knowledge, 

Monitoring and 

Control 

General Teachers 1 school year Small group mentoring after school not practical at large scale.  12-13 
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Table 2: Intervention list: reliability and validity 

Name of Intervention Results Recommendation on 

the basis of the 

quality of the science 

Sample size Sample 

context/setting 

Evidence 

Hierarchy 

Meta-CIC (Collaborating Inquiry 

Community) (Adler, Zion, and 

Mevarech 2016) 

No positive impact. Results inconclusive. Sample too small. Not recommended 250 Schools, Israel Level 2: At least 

one RCT 

Mental Contrasting with 

Implementation Intentions (MCII) 

(Duckworth et al. 2013) 

Moderate positive effects, although the RCT was underpowered and sample 

characteristics varied at baseline. 

Conditional 77 
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APLUS, APLUS TUTOR & COG 

TUTOR+ (Matsuda, Weng, and Wall 

2020) 

Compared 4 groups -  3 learning by teaching interventions and a control group.  

All 3 interventions had a small impact with little difference between the three.   

Not recommended 208 Schools, USA Level 2: At least 

one RCT 

iSTART (McNamara et al. 2007) Intervention has a positive impact on student's comprehension - although the 

magnitude of effects not reported. Seems to have greater impact on less skilled 

students. 

Conditional Not specified  Not specified  Level 2: At least 

one RCT 

Motivational Metacognitive Model 

(MM) (Frolli et al. 2021) 

Two treatment groups compared to each other with no control group. 

Impossible to interpret results. 

Not recommended 88 low SES students in 

Italian primary schools 

Level 6: Descriptive 

analyses 

Mindmapping as a meta-learning 

strategy (Merchie and Van Keer 

2016) 

Mind maps supported students’ cognitive and metacognitive text-learning 
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Modified Solve It (Krawec and 

Huang 2017) 

Though CBM scores in the intervention group were initially lower than that of 

the comparison group, intervention students improved significantly more in 

the first phase, with no differences in the second phase. Overall minimal 

effects. 

Not recommended 307 US schools (grade 5-6) Level 3: Quasi 

Experimental - 

control group but 

not randomised 

Metacognitive support for 

intelligent tutoring (Schwonke et al. 

2013) 

Metacognitive support (1) reduced the total learning time (main effect), and 

for low-prior knowledge students especially, the time they spent inspecting 

available help facilities and external representations of the subject matter 

(ATIeffect) (2) increased learning efficiency. However learning success was only 

found for those who already had metacognitive knowledge. Magnitude of 

effects difficult to interpret - effect sizes not provided. 

Conditional 60 German high school Level 2: At least 

one RCT 

Mathematical metacognitive 

discourse with IMPROVE (Shilo and 

Kramarski 2019) 

Comparison of two interventions - no pure control group. The findings 

indicated that the experimental group (IMPROVE) exhibited more conceptual 

verbalization related to planning and reflection processes, whereas the control 

group (mathematical discourse question prompts and student sensemaking in 
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Metacognitive Approach to Social 

Skill Training— 

Revised (MASST-R) (Whetstone, 

Gillmor, and Schuster 2015) 
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Online discussion with IMPROVE 
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SRL and maths strategy training 

(Otto and Kistner 2017) 

Impacts were found for high achievers at baseline, not for low achievers. High-

achievers seemed to have larger changes in their intrinsic motivation before 

and during learning as well as in their self-efficacy. 

Not recommended 89 Primary schools, 

Germany 

Level 4: Non-

experimental 

longitudinal 

cohort, causal 

modelling of 

observational data, 

time series 

Homework-focused SRL training 

(Stoeger and Ziegler 2010) 

Baseline data was not equivalent and not appropriately controlled for in the 

data analyses. Results indicated that the intervention had a positive impact for 

gifted students, but not for others.  

Not recommended 201 Primary schools, 

Germany 

Level 2: At least 

one RCT 
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Sample sizes 

The sample sizes in the included studies varied broadly, ranging from as few as 10 students to as many 
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Types of metacognitive intervention 

Previous meta-analyses on metacognitive interventions, like the studies by Dignath et al. (Dignath and 

Büttner 2008; Dignath, Büttner, and Langfeldt 2008), have highlighted the significant impact of 

teaching metacognitive strategies and their benefits on primary and secondary school achievement. 

Additionally, the monitoring processes essential to metacognitive regulation play a crucial role in 
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Duration of the intervention 
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 Metacognition-Based Reading Intervention Program (Csíkos and Steklács 2010). This 

program showed small to moderate effects for both reading and comprehension outcomes 

after their metacognitive strategy classes. 

 Offline Metacognition (Desoete, Roeyers, and De Clercq 2003). This study compared multiple 

interventions, evidencing that children in the metacognitive program achieved significant 

gains in trained metacognitive skills compared with the other conditions. 

 Student Success Skills (Lemberger and Clemens 2012). Multiple studies support this 

intervention, with outcomes showing that students self-reported positive changes in 

metacognitive skill and feelings of connectedness to school and received higher post-test 

change scores on certain executive functioning subscale items. 

 Thoughts in Mind - Child training program (TiM-C) (Lombardi et al. 2022). This is another 
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 Appendix 1: Databases searched and limits applied 

 

Table 3: Databases searched, search strings and limitations applied 

Database  Search string Limits applied n n-

duplicates 

A+ Education ABS(metacogniti* 
OR meta-cogniti*) 
AND 
ABS(intervention 
OR program* OR 
strateg*) AND 
ABS(student OR 
child*) AND 
ABS(school) 

Peer reviewed 
Publication date: January 2003 to 
August 2023 
Access type: Only show content I 
have access to 
 

14 14 
 

Cochrane 
Library 

Title, abstract, 
keyword-
(metacogniti* OR 
meta-cogniti*) AND 
Title, abstract, 
keyword-
(intervention OR 
program*) AND 
Title, abstract, 
keyword-(student 
OR child*) AND 
Title, abstract, 
keyword-(school) 

Publication date: January 2003 to 
August 2023 
 

59 46 

ERIC ab(metacogniti* OR 
meta-cogniti*) AND 
ab(intervention OR 
program*) AND 
ab(student OR 
child*) AND 
ab(school) 

Language: English 
Peer reviewed 
Publication date: after 1 January 
2003 
Document type: Guides-Classroom-
Learner, Guides-Classroom-Teacher, 
Guides-Non-Classroom, ERIC 
Publications, Journal Articles, 
Reports-General, Reports-
Evaluative, Reports-Research, 
Article, Report, Review, 
Government & Official Document, 
Statistics/Data Report 
Education level: Early childhood 
education, Elementary education, 
Elementary secondary education, 
Grade 1, Grade 2, Grade 3, Grade 4, 
Grade 5, Grade 6, Grade 7, Grade 8, 
Grade 9, Grade 10, Grade 11, Grade 
12, High school equivalency 
programs, High schools, 

4 4 
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Intermediate grades, Junior high 
schools, Kindergarten, Middle 
schools, Primary education, 
Secondary education 
Target audience: Administrators, 
Community, Counsellors, Parents, 
Policymakers, Practitioners, 
Researchers, Support Staff, 
Teachers 
Subject: teaching methods, 
educational strategies, educational 
practices, classroom techniques, 
mathematics instruction, learning 
strategies, science instruction, 
physical education, problem solving, 
intervention, mathematics 
education, reading comprehension, 
elementary school teachers, inquiry, 
lesson plans, physical education 
teachers, science education, English 
(second language), instructional 
effectiveness, curriculum 
implementation 
 

Google (Grey 
Literature-
Government 
Reports) 

metacogniti* OR 
meta-cogniti* 
AND intervention 
OR program* AND 
student OR child* 
AND school  
 

 7 7 

ProQuest 
Central 

ABS(metacogniti* 
OR meta-cogniti*) 
AND 
ABS(intervention 
OR program*) AND 
ABS(student OR 
child*) AND 
ABS(school) 

Language: English 
Limit to: Peer reviewed 
Publication date: after 1 January 
2003 
Source type: Reports, Scholarly 
Journals 
Document type: Article, Book 
Chapter 
Publication title: Education Sciences, 
Children, Early Childhood Education 
Journal, Journal of Educational 
Psychology, Education 3 – 13, 
International Journal of Science 
Education, British Educational 
Research Journal, Developmental 
Psychology, British Journal of 
Educational Technology, Journal of 
Science Education and Technology, 
Reading and Writing, British Journal 
of Educational Psychology, School 

11 11 
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Psychology Review, European 
Journal of Psychology Education, 
Child Development 
 

PubMed Title/abstract-
(metacogniti* OR 
meta-cogniti*) AND 
Title/abstract-
(intervention OR 
program*) AND 
Title/abstract-
(student OR child*) 
AND Title/abstract-
(school) 

Year: 2003 to 2023  
Language: English 
Age: Child (6-12 years), Adolescent 
(13-18 years) 

36 29 
 

ScienceDirect Title, abstract or 
author-specified 
words-
(metacognition OR 
metacognitive) AND 
(intervention OR 
program) AND 
(student OR child) 
AND (school) 
 
(NOTE: Wildcards 
not supported in 
advanced search 
option. Database 
only allows for 
limited application 
of Boolean terms. 
Hyphens are unable 
to be used as the 
database reads it as 
the ‘NOT’ operator, 
therefore, ‘meta-
cognition’ has been 
replaced with 
‘metacognitive’) 

Year: 2003 to 2023 
Article type: Review articles, 
Research articles, Book chapters 
Publication title: Procedia – Social 
and Behavioural Sciences, 
International Journal of Educational 
Research, Learning and Instruction, 
Computers & Education, Thinking 
Skills and Creativity, Contemporary 
Educational Psychology, Behaviour 
Research and Therapy, Acta 
Psychologica, Journal of School 
Psychology, Social Sciences & 
Humanities Open, Studies in 
Educational Evaluation, Computers 
in Human Behavior, Teaching and 
Teacher Education, Library & 
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child*) AND 
ABS(school) 

Keyword: Child, Students, 
Education, Educational 
measurement, Childhood, Learning 
strategies, Metacognitive strategies, 
Adolescent, School child 
Location: Austria, Australia, 
Belgium, Canada, Chile, Colombia, 
Costa Rica, Czech Republic, 
Denmark, Estonia, Finland, France, 
Germany, Greece, Hungary, Iceland, 
Ireland, Israel, Italy, Japan, Korea, 
Latvia, Lithuania, Luxembourg, 
Mexico, the Netherlands, New 
Zealand, Norway, Poland, Portugal, 
Slovak Republic, Slovenia, Spain, 
Sweden, Switzerland, Turkiye, the 
United Kingdom and the United 
States 
Source type: Scholarly journals, 
Dissertations and theses, Reports 
and books 
Source title: British Journal of 
Educational Psychology, 
Metacognition and Learning, 
Electronic Journal of Research in 
Educational Psychology, Journal of 
Research in Science Teaching, 
European Journal of Psychology of 
Education, International Electronic 
Journal of Elementary Education, 
International Journal of Educational 
Research, Frontiers in Education, 
Education Sciences, British Journal 
of Educational Technology, 
Metacognition Theory Performance 
and Current Research, Learning and 
Instruction, Journal of School 
Psychology, Journal of Research in 
Childhood Education, Journal of 
Educational Psychology, Journal of 
Cognition and Development, Journal 
of Adolescent and Adult Literacy, 
Japanese Journal of Educational 
Psychology, International Journal of 
Mathematical Education in Science 
and Technology, International 
Journal of Learning, International 
Journal of Early Years Education, 
Instructional Science, Asia Pacific 
Education Researcher, Thinking 
Skills and Creativity, Science 
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Education, Scandinavian Journal of 
Educational Research, Research 
Papers in Education, Research in 
Science and Technological 
Education, Reading and Writing, 
Psychology in the Schools, 
Mediterranean Journal of Social 
Sciences, International Journal of 
Science Education, International 
Journal of Science and Mathematics 
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Table 4: Total records, duplications and exclusions by database 

Database 
searched  

Total 
records 

Post de-
duplication 

Excluded 

(first screening) 

Unavailabl
e 

Records 
remaining 

A+ education 14 14 13 
 

1 

Cochrane Library 59 46 32 
 

14 

ERIC 4 4 3 
 

1 
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Appendix 2: Data Extraction Tables 

 

Table 5: Artificial Peer Learning Environment using SimStudent (APLUS) 

Name and type of intervention: 
APLUS (Artificial Peer Learning Environment Using SimStudent), APLUS TUTOR & COG TUTOR+ 

Description of the intervention: 
(1) APLUS 

 An online learning environment where students learn to solve equations by teaching a 
synthetic peer. The synthetic peer is visualised as an avatar in the lower left corner of 
the screen. Students can customise their avatar. SimStudent is a machine learning agent 
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Strengths: 
- Online program makes it scalable for use across DfE schools.  
- 
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Strengths: 
- The online program (Study 2) allows the intervention to be scaled up. 
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- Replication and extension of Murray et 

al. (2016) study.  
- Includes enhanced additional 

parameters of executive control.  
- Inclusion of an active control, 

Progressive Muscle Relaxation (PMR).  

Murray, J., Scott, H., Connolly, C., & Wells, A. 
(2018). The Attention Training Technique 
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Table 8: BE Organised 

Name and type of intervention: 
BE Organised  

Description of the intervention: 
- A program created by Beyond Education based on the Four-Dimension Educational Model 

from the Centre for Curriculum Redesign. 
- Each program targets 3 to 5 core competencies to develop out of the 12 possible 

cognitive-socio-emotional competencies.  
- This program spans a duration of 8 weeks, containing 12 individual sessions aimed at 

developing 4 core competencies: Critical Thinking (Skills), Metacognition (Meta-learning), 
Mindfulness (Character) and Resilience (Character).  

- Each 30-45 minute session targets one sub-competency within the four core 
competencies. These individual sessions contain videos, activities and games to engage 
various senses of the students and are intertwined with knowledge about current and 
contextual information.  

- In addition to the individual sessions, students also participate in seven group sessions or 
“Action Labs” which is a virtual space for collaborative work on current issues.  

 
First record (full reference, must contain detailed methods, including details of implementation 
and evaluation):  
Maoulida, H., Madhukar, M., & Celume, M. P. (2023). A Case Study of 21st Century Cognitive, 
Social and Emotional Competencies Using Online-Learning. 
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Table 9:  Becoming Original: Divergent Thinking Strategy Instruction  

Name and type of intervention: 
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Table 10: Computer-Delivered Support – Physhint program 
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Table 11: ConText 

Name and type of intervention: 
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Limitations: 
- Relies on students’ reading comprehension skills.  

Adaptions made to original 
intervention/program:  

Record: 
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- Self-efficacy 
- Problem-solving 

Strengths: 
- Modest gains in participants’ declarative knowledge of metacognitive skills. 
- Findings suggest increases in participants’ conceptual knowledge. 

Limitations: 
- Domain specific intervention (Physics). 
- Small sample size together limits generalisability of findings. 

Adaptions made to original 
intervention/program:  

Record: 

N/A N/A 
Related records: 
N/A 
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Table 14: Explicit Instruction of Metacognition in Visual Arts Education  

Name and type of intervention: 
Explicit instruction of metacognition in visual arts education 
Description of the intervention 
Intervention was designed for upper secondary art students, aiming at enhancing their divergent 
thinking skills. It took place as part of a 19-week project, which was part of the regular arts 
curriculum for the students. In week 5 or 9 of the project, each of two groups received one 50-
minute intervention lesson, which was the metacognitive lesson for the experimental group and 
assignments pertaining to the usual curriculum (focusing on art reception, production, and 
reflection) for the control. For both groups, this was conducted by the researcher, who was one of 
two teachers taking the class(es). The metacognitive lesson was conducted as follows: 

- activating prior knowledge of creativity; 
- 
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Table 15:  Feuerstein Instrumental Enrichment (FIE) Program 

Name and type of intervention: 
Feuerstein Instrumental Enrichment (FIE) program 
Description of the intervention 
Intervention implemented over one school year by teachers during usual school hours. Each week, 
two hours a week of usual curriculum were replaced by the Feuerstein Instrumental Enrichment 
(FIE) program; students also had the same teacher, applying the FIE principles, for at least one other 
subject (from English, maths and Arabic). The FIE principles include an explicit focus on 
metacognition; e.g. “learning through focused teaching of learning strategies and thinking skills” 
(current record), “The production of insight and understanding of one’s own thought processes, in 
particular those processes that produce success and are responsible for failure” (from related 
record below). 
The intervention used three instruments from the FIE (teachers were trained using 15). The 
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Table 16: Homework Focused SRL Training  

Name and type of intervention: 
Homework-focused SRL training 
Description of the intervention 
The intervention was conducted by teachers during usual school classes over five weeks, following 
a three-day training seminar. Classroom learning materials were provided by researchers.  
The intervention was homework-focused. Students were introduced to Zimmerman’s cycle of self-
regulated learning in class via activity sheets and discussions and were further given activity sheets 
on “homework skills”, including organisational and regulatory strategies, and tips on dealing with 
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Table 17: IMPROVE 

Name and type of intervention: 
IMPROVE 

Description of the intervention: 
- A multidimensional instructional method aimed at enhancing mathematical reasoning. 
- The method involves three interdependent components: (a) facilitating both strategy 

acquisition and metacognitive processes; (b) learning in cooperative teams of four students 
with different prior knowledge: one high, two middle, and one low-achieving student; and 
(c) provision of feedback-corrective- enrichment that focuses on lower and higher cognitive 
processes.  

- IMPROVE is an acronym of the teaching steps that constitute the method: Introducing new 
concepts, Metacognitive questioning, Practicing, Reviewing and reducing difficulties, 
Obtaining mastery, Verification and Enrichment.  

- After the teacher introduces new concepts to whole class, students work in small groups. 
- Student turn-taking in asking and answering three kinds of metacognitive questions: 

comprehension questions, strategic questions, and connection questions.  
- Comprehension questions oriented the students to articulate the main ideas in the problem 

(e.g., "Describe . . . in your own words"), classify the problem into an appropriate category 
(e.g., "This is a rate problem of the form cost-per-unit rate"; "This is a simplification problem 
with a negative multiplier"), and elaborate the new concepts (e.g., "The definition of... is 
..."; "The meaning of. . . is . . ."; "The given are . . .";"The unknown is . . . ").  

- Strategic questions refer to strategies appropriate for solving the problem. When the unit 
focuses on specific mathematics principles, students have to select the principle, justify 
their decision, and describe the application of the principle to the given problem. When the 
unit focuses on algebra word problems, students are prompted to use diagrams and tables. 

- Connection questions refer to the similarities and differences between the problem at hand 
and the problems they have previously solved. Using connection questions, students 
learned to distinguish between equivalent problems sharing the sĲ�ht foc̓甀v. ocs g
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- Sample size would indicate that intervention is scalable. 

Limitations: 
- Significant reliance on students’ verbal skills.  
- The extent to which students can transfer their knowledge to solving problems in other 

areas of mathematics curriculum (intervention focuses on algebra).  

Adaptions made to original 
intervention/program:  

Record: 

- Smaller sample size (61) and tested 
within a single-sex school (all girls).  

- Trialled with an older age group. 
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Table 18: IMPROVE versus What, When, Why and How? (WWWH) 

Name and type of intervention: 

IMPROVE versus What, When, Why and How? (WWWH) 

Description of the intervention: The intervention replaced usual mathematics classes (three 45-
minute sessions per week) for three weeks, although three lessons were used for testing, meaning 
only six were devoted to the treatments. Two groups received different metacognitive 



74 

 



75 

 

Table 20: L1-Assisted Reciprocal Teaching  

Name and type of intervention: 
L1-assisted reciprocal teaching  
Description of the intervention 
Subjects of the intervention were recent (< 3 years) Taiwanese migrants to New Zealand in early 
secondary school for whom English was a second language. Following a five-day baseline 
assessment of English reading comprehension, intervention was 15 or 20 days (one 1-hour session 
each day) of modified L1-assisted reciprocal teaching over 4 or 5 weeks, with Mandarin (L1) and 
English reciprocal teaching occurring on alternate days. On each day, a fifteen-minute session of 
explicit strategy instruction was followed by a twenty-minute reciprocal teaching dialogue (in the 
same language) and then a comprehension test. New concepts and strategies given in the explicit 
instruction were introduced initially in Mandarin and then revisited on the following day in English. 
Training covered (in order): 

- purpose and format of the comprehension program; 
- communication skills for group discussion; 
- the reading process; reading goals; 
- overview of reading strategies: questioning, summarising, clarifying and predicting; 
- application of strategies via focus on top-level structure: comparison, causation, 

problem/solution and collection of descriptions. 
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Table 22: Mathematical Metacognitive Discourse with IMPROVE 

Name and type of intervention 
Mathematical metacognitive discourse with IMPROVE 

Description of the intervention 
Conducted in school classrooms by teachers (with researcher/assistant support/monitoring) over 
16 sessions in a four-month period. Focus was a “number sense” problem solving unit. An 
experimental and control group both received training in mathematical discourse, with the 
control group discourse focusing on domain-specific knowledge (declarative, explanatory and 
procedural). The experimental group discourse focus was metacognitive, implemented via the 
IMPROVE framework. Students were given metacognitive self-question prompts, outlined on a 
card as a circular framework/path between the three key skills of planning (including problem 
comprehension, knowledge connection, and strategy), monitoring, and reflection.  
Teachers conducted the first introductory session, research assistants the next (double) session to 
demonstrate and model the discourse program, and then teachers conducted the subsequent 12 



78 

 

Table 23: Mental Contrasting with Implementation Intentions (MCII) 

Name and type of intervention: 
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Table 24: Metacomprehension Training (MCT)  





81 

 

Limitations: 
- Domain specific (Science curriculum).  
- Significant time allocated to the inquiry-based project. 
- Teachers will need experience with open inquiry-based teaching to deliver. 
- Additional workload for teachers as they supported students by providing feedback after 

school hours via an online asynchronous forum.  
- Students who participated in this study were considered as high-achievers and were part 

of homologous classrooms. 
- Lack of pre- and post- assessments of students’ metacognition. 
- Although the trial was randomised the sample size was not large enough and the statistics 

applied were not always correct considering the research design. No power calculations 
were undertaken prior to the study. The process of randomisation was not documented. 

Adaptions made to original 
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Table 27: Metacognition and Meta-Affect Applied to Mathematical Problem Solving 

Name and type of intervention: 

Metacognition and meta-affect applied to mathematical problem solving 

Description of the intervention 
Meta-affect regulation and metacognitive regulation via self-question prompts, implemented by 
maths teachers during usual scheduled lessons on verbal (mathematical) problem solving; two 1-
hour sessions each week for five weeks. Prior to intervention, teachers attended a three hour 
study group. All received training on deeper understanding of serial problems; the teachers for 
the two intervention groups further received information on self-regulation (planning, monitoring 
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Limitations: 
-  
-  

Adaptions made to original 
intervention/program:  

Record: 

N/A N/A 
Related records: 
N/A 
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Table 30: Metacognitive Monitoring and Control  
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Table 32: Metacognitive Scientific Reconstruction (MSR) 

Name and type of intervention: 
Metacognitive Scientific Reconstruction (MSR) 

Description of the intervention: 
 

- All the teachers in the study participated in an in-service teacher-training course (INSET) 
of 20 hours, prior to the implementation.  

- Focus was put on the MSR activities, in which teachers were encouraged to discuss 
different possibilities of describing scientific thinking-routes, with the terms 
"observation", "hypothesis" and "conclusions".  

- It was emphasised that whether an idea expresses an observation, a hypothesis or a 
conclusion, is dependent in many cases on the context, and that scientists themselves 
sometimes disagree about such methodological issues. Using this context, the 
constructivist and social-constructivist teaching methods were emphasised.  

 
First record (full reference, must contain detailed methods, including details of implementation 
and evaluation):  
Orion, N., & Kali, Y. (2005). The effect of an earth-science learning program on students' scientific 
thinking skills. Journal of Geoscience Education, 53(4), 387-393. https://doi.org/10.5408/1089-
9995-53.4.387   
 
Outcomes measured: 

- Scientific thinking skills  

Strengths: 
- Scalable intervention. 

Limitations: 
- Some degree of reliability on teachers’ responsiveness to innovative teaching pedagogies. 
- Domain specific.  

Adaptions made to original 
intervention/program:  

Record: 

N/A N/A 
Related records: 
N/A 
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Table 34: Metacognitive Support for Intelligent Tutoring 

Name and type of intervention: 
Metacognitive support for intelligent tutoring 
Description of the intervention 
Implemented as a cue card providing “metacognitive support” to students solving geometry 
problems in a computer-based learning environment (CBLE). Single 90-minute intervention. 
Students were provided with an initial introduction to the CBLE (via two problems in a different 
topic), and completed a pre-test in the CBLE. They were then provided with text containing relevant 
topic information (four geometry principles). Half of participants then received the metacognitive 
support cue card and all worked through a CBLE geometry lesson. The cue cards were divided into 
two sections, each with three hints/prompts. 

- First section, “How do I solve the problem?”: questions prompting a structured approach 
to solving the problem; ie identifying the relevant information in the text and diagrams and 
combining it together. 

- Second section, “What do I do when I get stuck?”: aimed to support monitoring and self-
regulation during problem solving by providing specific information about the help tools, ie 
in which situation to use each one. 
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Limitations: 
- Time for assessing individually generated mind maps. 
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Table 36: Motivational Metacognitive Model (MM) 
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Table 37: Modified Solve It! Problem Solving Strategy Instruction  

Name and type of intervention:     Modified Solve It! Problem solving strategy instruction 
Description of the intervention 
Intervention was conducted by teachers and incorporated into usual (50-minute) mathematics 
classes in schools from the start of the school year for approx. 6 months. Teachers received 
training over the summer break. The intervention consisted of six initial explicit instruction 
sessions (run on consecutive school days), followed by weekly practice sessions (12-16 in total) in 
which students applied the strategies to worded maths problems, initially working in groups and 
then later independently. Teachers were provided with scripts for the instructional and practice 
sessions, class charts of the process, and student cue cards.  
 
The problem-solving process taught to students comprised seven explicit steps: read, paraphrase, 
visualise, hypothesise, estimate, compute, and check. The metacognitive component(s) of the 
process were formulated as “say, ask, and check”, and students were taught to incorporate these 
in every step of the process via the use of prompts (e.g., from student cue cards, “Ask: Have I read 
and understood the problem”, “Check: The picture against the problem information”).  
 
NB Intervention was applied to all students in selected classes/schools, but data was analysed 
only for those with either “average” or “low” previous maths achievement and no disability, or 
those with low previous achievement and a learning disability.  
First record (full reference, must contain detailed methods, including details of implementation 
and evaluation): 
Krawec, J., & Huang, J. (2017). Modifying a Research-Based Problem-Solving Intervention to 
Improve the Problem-Solving Performance of Fifth and Sixth Graders with and without Learning 
Disabilities [Article]. Journal of Learning Disabilities, 50(4), 468-480. 
https://doi.org/10.1177/0022219416645565  
Outcomes measured: 
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Table 38: Nexxo-Training  

Name and type of intervention: 
Nexxo-Training 

Description of the intervention: 

- The Nexxo application is based on neuropsychological tasks known as “go/no-go” and “stop 
signal” tasks. These tasks involve sup- pression of an on-going response (inhibition), and 
alertness by training vigilance, in which changes were to be detected when only a low rate 
of relevant stimuli was presented. The game had two different blocks. In the vigilance block, 
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Table 39: Non-Instructional Prosocial Intervention  

Name and type of intervention: 
Non-instructional prosocial intervention 
Description of the intervention 
Non-instructional prosocial intervention conducted over 10 weeks in two primary school classes. 
The intervention begun with the researcher giving each class a ten-minute explanation of the 
tasks. Teachers were separately provided with an outline of the intervention (but not its goals). 
Teachers’ participation was limited to providing daily reminders to the class to complete the 
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Table 40: Offline Metacognition  

Name and type of intervention: 
Offline Metacognition 
Description of the intervention: 

- Five instruction variants that worked cumulatively.  
- Metacognitive skills for the development of mathematical problem solving.  
- Trained students in prediction (Pr), number reading (NR), procedural calculation (P), 

language-related (L) and mental-representation (M).  
- Selected evaluation (Ev), relevance (R) and number sense (N) to measure transfer. 
- A pre-test – intervention – post-test-follow-up design with control groups. 
- Intervention took place in small groups (of about 10 children) in separate classrooms five 

times in two weeks for 50 minutes each time. Each session consisted of the mathematics 
problems in accordance with the instructions given in the program. The metacognitive 
experimental group (Number Town) was compared with four other instruction variants. In 
the metacognitive (Number Town) and cognitive (Count City) training, NR, P, M and L skills 
were explicitly taught as trained cognitive content. In the motivation and math conditions, 
children also completed exercise on these NR, P, M and L tasks, without the tasks being in 
accordance with our conceptual framework. Moreover, Pr was explicitly taught in the 
metacognitive group. None of the five training sessions worked on tasks dealing with R or 
N.  

- Each of the metacognitive sessions involved a direct Pr strategy as well as a direct 
cognitive (NR, P, L and M) instruction.  

- The metacognitive training was verbal in nature and focused on prediction of task 
difficulty as well as on the tasks and problem-solving procedures themselves. 

- Each session in the metacognitive condition started with an orientation or rehearsal 
phase. 

- During the two week period of the treatment manipulation, the students did not receive 
any metacognitive strategy instruction from their regular classroom teacher.  

First record (full reference, must contain detailed methods, including details of implementation 
and evaluation):  
Desoete, A., Roeyers, H., & De Clercq, A. (2003). Can offline metacognition enhance mathematical 
problem solving? [Article]. Journal of Educational Psychology, 95(1), 188-200. 
https://doi.org/10.1037/0022-0663.95.1.188  
Outcomes measured: 

- Pre- and post-test measures for domain-specific knowledge and skills 

Strengths: 
- Can be delivered by SSOs (support staff) after 10 hours of training. 
- Can be delivered to small groups of 10 students at a time. 

Limitations: 
- Relies on students’ abilities to comprehend verbal instructions.  

Adaptions made to original 
intervention/program:  

Record: 

N/A N/A 
Related records: N/A 
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Table 41: Online Discussion with IMPROVE  

Name and type of intervention: 
Online discussion with IMPROVE 
Description of the intervention 
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Table 42: Strategy-Based Instruction (SBI) 

Name and type of intervention: 

Strategy-based instruction (SBI)  

Description of the intervention 
Two phases of intervention: 

(i) initial four months: strategy-based instruction, integrated into usual classroom 
lessons in a foreign language (German); 

(ii) subsequent four months: continuing SBI in the German class, along with explicit 
reinforcement of the SBI in participants’ English (native language) class. 

Focuses of the SBI included 
- planning writing; 
- developing problem-solving strategies; 
- checking and reviewing writing; 
- reflecting on personal learning strategies and approaches. 

First record (full reference, must contain detailed methods, including details of implementation 
and evaluation): 
Forbes, K., & Fisher, L. (2020). Strategy development and cross-linguistic transfer in foreign and 
first language writing [Article]. Applied Linguistics Review, 11(2), 311-339. 
https://doi.org/10.1515/applirev-2018-0008  
Outcomes measured: 
Participants completed writing tasks on task strategy and evaluation sheets prior to the 
intervention, and after each of the first and second phases. The intervention group completed the 
writing task sheets in each of English, German and French, and a control group in English and 
German.  
From these, use of the four meta-cognitive writing strategies - planning, monitoring, error-
correction and self-evaluation – was evaluated, along with the extent to which these were 
transferred from their initial language of instruction to another language (foreign or native). 
Strengths: 
Incorporated into usual classroom lessons; metacognitive skills (particularly in use of strategies 
and error-correction) improved and were transferred from one setting (language) to another. 
 
Limitations:  
Domain-specific (foreign language learning). Evaluation relied on students self-reporting of 
strategies used. 

Adaptions made to original 
intervention/program:  

Record: 

N/A  

Related records: 

N/A 
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Table 43: Schema-Based Instruction (SBI) 

Name and type of intervention: 

Schema-based instruction (SBI) 

Description of the intervention 
The schema-based instruction (SBI) program comprised four key components: 

- identifying the structure of problems; 
- 
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school-level), included demographic factors in 
analysis, and improved randomisation. 
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Table 45: Social Skill Training – Revised (MASST-R) 

Name and type of intervention: 
Social Skill Training – Revised (MASST-R) 

Description of the intervention: 
- Intervention designed for students identified as being at-risk (i.e., students who did not feel 

involved or engaged in a typical/mainstream secondary school program).  
- MASST-R is organized around a series of interactive social emotional learning (SEL) modules.  
- The modules include (a) Self-Awareness, (b) Social Awareness, (c) Self-Management, (d) 

Relationship Skills, and (e) Responsible Decision Making. Each lesson follows a structured 
teaching model of awareness, direct instruction, guided practice, independent practice, and 
evaluation. As tools for the facilitator, there is a teaching lesson plan, as well as a fully 
scripted guide. MASST-R contains several features, including journals and graphic 
organizers that are designed to assist the facilitator and to benefit the students.  
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Table 46: Self-Regulated Learning and Calibration (SRL and Calibration) 

Name and type of intervention: 
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Table 49: SRL Training in the Mathematics Classroom  

Name and type of intervention: 

SRL training in the mathematics classroom 
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instead of sixth; added a learning diary 
component. 
 

classes. European Journal of Psychology of 
Education, 24(1), 17-31. 
https://doi.org/10.1007/BF03173472 

Uses learning diaries as sole intervention 
treatment within the same theoretical 
framework; current record uses learning 
diaries of one of several components.  

Schmitz, B., & Perels, F. (2011). Self-monitoring 
of self-regulation during math homework 
behaviour using standardized diaries. 
Metacognition and Learning, 6(3), 255-273. 
https://doi.org/10.1007/s11409-011-9076-6  
 

Related records: 
N/A 
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First record (full reference, must contain detailed methods, including details of implementation 
and evaluation):  
Brigman, G., & Campbell, C. (2003). Helping students improve academic achievement and school 
success behavior. Professional School Counseling, 7, 91–98.  
Outcomes measured: 

- Mathematics and reading. 
- School connection. 

Strengths: 
- Supports students’ academic achievement by means of ameliorating foundational learning 

skills, attitudes and classroom climates necessary for success in school.  
- Found improved behaviour in seven out of every ten treatment students.  
- 82% of treatment students showed improvement in mathematics and 61% showed 

improvement in reading. 
- Fosters school and social connection. 
- Delivered by school counsellors. 

 
Limitations: 

- May be difficult for some schools to deliver if they only have a small student counselling 
team.  

- Requires students to feel comfortable enough to share personal goals and learning in group 
settings.  

Adaptions made to original 
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Table 51: Thinking Science Cognitive Acceleration Intervention  

Name and type of intervention: 
Thinking Science Cognitive Acceleration Intervention 

Description of the intervention: 

- The theoretical origins of Thinking Science are based on the writings of Piaget and Vygotsky.  
- The classroom intervention involves 30 thinking lessons that are implemented by science 

teachers over a period of 2 years when students are in Years 7–9. Students are required to 
participate in a thinking lesson instead of a regular science lesson about every 2 weeks.  

- The lessons draw on Piagetian schemata of formal operations, for example, variables, 
proportionality, probability, correlation, formal models, and equilibrium. Each lesson 
incorporates five important pedagogical strategies including concrete preparation, 
cognitive conflict, social construction, metacognition, and bridging.  

- This program involved the adaptation of the Thinking Science materials to the Australian 
school context and professional development for science teachers in eight schools including 
one academically selective school that is the focus of the research reported in this paper. 
Over the course of 2 years, the science teachers from the eight schools participated in 6 
days of professional development away from school. In the initial, 2-day workshop, 
teachers were introduced to the teaching materials, activities and the theoretical 
underpinnings of the program. Program leaders modelled lessons during the workshop, and 
these were then ‘unpacked’ to identify the different principles.  

First record (full reference, must contain detailed methods, including details of implementation 
and evaluation):  
Venville, G., & Oliver, M. (2015). The impact of a cognitive acceleration programme in science on 
students in an academically selective high school. Thinking Skills and Creativity, 15, 48-60. 
https://doi.org/https://doi.org/10.1016/j.tsc.2014.11.004   
 
Outcomes measured: 

- Student cognition levels  

Strengths: 
- Intervention designed to meet Australian Curriculum standards. 
- Intervention trialled in an Australian school context. 

Limitations: 
- Intervention spans 2 years.  
- Study was conducted in one academically selective school. 

Adaptions made to original 
intervention/program:  
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Table 52: Thinking Your Problems Away  

Name and type of intervention: 

Thinking Your Problems Away 

Description of the intervention 
The intervention was delivered to small groups in schools by teaching assistants (TAs). The TAs 
received training from researchers prior to the intervention and were provided with scripts and 
resources for all sessions. The intervention comprised twelve 45-minute sessions over 4 weeks. A 
matched control group attended usual maths classes, and were told that they would receive the 
intervention the following term.  
The intervention sessions focused on 5 key activities:  

- mindful breathing; 
- using metacognitive questioning method (IMPROVE – see related record below) to work 

through maths problems; 
- modelling and peer talk; 
- jokes and comic strips; 
- self-coping statements. 

 
First record (full reference, must contain detailed methods, including details of implementation 
and evaluation): 
Collingwood, N., & Dewey, J. (2018). 'Thinking Your Problems Away': Can maths interventions be 
developed to address both the academic and affective aspects of learning in primary aged 
children? Educational & Child Psychology, 76-92. https://doi.org/10.53841/bpsecp.2018.35.2.76  
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Table 53: Thought in Mind (TiM Project) Teacher Training  

Name and type of intervention: 
Thought in Mind (TiM project) teacher training 
Description of the intervention 
The intervention was implemented over one school year by teachers (two teachers/classes – one 
each for TiM and control). Both teachers received two 3-hour training sessions prior to the 
intervention plus two further supervision sessions during the school year. Teachers were free to 
implement the training in their classrooms in any way they wished and could request 
support/advice from the researchers whenever desired throughout the intervention.  
The control group teacher’s training focused on teaching strategies and the principles of 
cooperative and collaborative learning. The TiM teacher’s training focused on metacognitive 
approaches to resilience and self-control, with conceptual explanations accompanied by 
suggestions for stories, activities and games to use with children. Key concepts included   

- the importance of awareness of one’s own thoughts and self-reflection; 
- resilience and the body-mind relationship;  
- cognitive and emotional regulation strategies. 

The TiM intervention teacher was also provided with a TiM Project Manual.  
 
First record (full reference, must contain detailed methods, including details of implementation 
and evaluation): 
Valle, A., Massaro, D., Castelli, I., Intra, F. S., Lombardi, E., Bracaglia, E., & Marchetti, A. (2016). 
Promoting mentalizing in pupils by acting on teachers: Preliminary Italian evidence of the "Thought 
in Mind" project [Article]. Frontiers in Psychology, 7(AUG), Article 01213. 
https://doi.org/10.3389/fpsyg.2016.01213  
Outcomes measured: 

- Mentalizing attributional styles (Mentalizing Task) 
- Theory of mind competence (False Belief Tasks) and application (Strange Stories) 
- Affective component of theory of mind (Reading the Mind in the Eyes Test – Child version) 

All conducted pre- and post- intervention. 
Strengths:

 

teacherd riŰcė퀀pporaBꀀec inteĀnal̀ cesarB�oks).  
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Table 54: Thought in Mind Child Training Program (TiM-C) 

Name and type of intervention: 
Thought in Mind Child training program (TiM-C) 

Description of the intervention: 
- Involves three sessions. 
- Session 1 (pre-test): all children tested through a collective session and two individual 

sessions. Collective session which lasts for 50 minutes, assesses socioeconomic level, verbal 
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Table 55: Training Activities  

Name and type of intervention: 
Training Activities  

Description of the intervention: 
- Consists of 8 sessions, one-hour sessions delivered once a week. Sessions held collectively, 

but children worked on their own. At the beginning 
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Table 56:  Training Program  

Name and type of intervention: 
Training Program 

Description of the intervention: 
- Three types if training sessions (two experimental and one control) each consisting of four 

sessions lasting approximately 50 minutes each and administered twice a week. Children 
post-tested two weeks after training has been completed. 

- Structure of experimental and control sessions were similar. Four sessions involved group 
conversations about two narratives and two language exercises receiving a total of eight 
narratives (two for each of the four training sessions) and eight learning exercises (two for 
each of the four training sessions).  

- 



120 

 

Limitations: 
- Relies heavily upon children’s reading comprehension and linguistic abilities.  

Adaptions made to original 
intervention/program:  

Record: 

N/A N/A 
Related records: 
N/A 
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a problem to the end of each session, and add 
a homework component. 
Related records: 
N/A 
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Table 58: Triangulating Chemistry (ETC) 

Name and type of intervention: 
Triangulating Chemistry (ETC) 
Description of the intervention 
Intervention took place in one chemistry classroom of a school over twenty weeks. The initial 
eight weeks were baseline data collection (researcher observations of teaching, interviews with 
students, etc). The mode of presentation of the intervention/modification of usual pedagogy was 
then developed collaboratively by the teacher and researcher over a two-week period, followed 
by a ten-week implementation of the intervention in usual chemistry classes.  
The metacognitive framework used was “triangulation”, with each of the three nodes of the 
triangle an aspect (representation) of chemical concepts/phenomena: Empirical 
(macroscopic/observable), Theoretical (molecular/atomic), and Communicative (symbolic). After 
explicitly introducing the idea of triangulation as a way of thinking about, understanding, and 
relating the different representations of concepts, the teacher used it as a framework for all 
material presented in class, with an explicit intention of stimulating students’ metacognitive 
reflection. The researcher provided a worksheet/template for triangulation that included 
metacognitive questions/prompts.  
 
First record (full reference, must contain detailed methods, including details of implementation 
and evaluation): 
Thomas, G. P. (2017). 'Triangulation:' an expression for stimulating metacognitive reflection 
regarding the use of 'triplet' representations for chemistry learning [Article]. Chemistry Education 
Research and Practice, 18(4), 533-548. https://doi.org/10.1039/c6rp00227g  
Outcomes measured: 
Metacognition (in the context of science learning), via two tests, both pre- and post-intervention 

- MOLES-S (Metacognitive Orientation Learning Environment Scale (Science) 
- SEMLI-S (Self-Efficacy, Metacognition, and Learning Inventory – Science) 

Strengths: 
Integrated into usual classroom teaching; framework/heuristic could be used for all concepts in 
course.  

Limitations: 
Very small sample; no control. Domain specific to chemistry and limited outcomes measured.  

Adaptions made to original 
intervention/program:  

Record: 

N/A 
 

 

Related records: 
N/A 
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Table 59: Write to Learn in Science 
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Table 60: Writing Routines  

Name and type of intervention: 
Writing routines 
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Outcomes measured: 
- Writing  

Strengths: 
- Can be delivered by classroom teacher with minimal training required. 
- Use of a sequential writing process. 

 
Limitations: 

- Significant focus on writing outcomes rather than metacognitive improvements. 
- Time required for intervention (one year).  

Adaptions made to original 
intervention/program:  

Record: 

N/A N/A 
Related records: 
N/A 

 

 




