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The 5E Instructional Model
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• Based in tenets of 
developmental 
psychology, social 
constructivism

• Draws on seminal work 
of Dewey, Piaget, and 
particularly Atkin & 
Karplus (1962)

Source: Bybee et al. 2006
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Variants on the 5E Instructional Model
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     Elicit

     Engage

     Explore

     Explain

     Elaborate

     Evaluate

     Extend

The 7E model makes more explicit the elicitation of prior knowledge and far transfer 
elaboration activities
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Research Questions/Study 
Purpose

1. What are the average effects of 
interventions based on the 5E 
instructional model (and its variants) on 
students’ science, mathematics, and 
motivation outcomes?

2. What is the variation in these effects? 
Can that variation be explained by study 
characteristics observed (e.g., 
instructional model variations, study 
settings, outcome subdomains)?
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Eligibility Criteria
• Evaluated the 5E instructional model (or a related 

variant such as 3E or 7E)

• Conducted in school or lab-based setting

• Sampled students aged 4-18

• Assigned students, classrooms, or schools using 
random assignment

• Included a business-as-usual control group

• Measured mathematics, science, or motivation after 
the program concluded

• Published or produced the report/paper on or after 
1990

• Wrote the report/paper in English
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Methods - Protocol, Search, 
& Screen
• Pre-registered review protocol available on 

OSF (https://shorturl.at/cftuQ)

• Systematic search tailored to each database 
(traditional databases including dissertations and 
theses, non-traditional databases, research firm 
websites)

• Screening: Abstract and Full-Text with 2 researchers

• Used MetaReviewer to code study, intervention, and 
effect sizes
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Methods – Analysis 

7

• Estimated all effect sizes in R using metafor
• Where available, prioritized effects controlling for pretest differences
• Then, estimated difference-in-difference posttest – pretest effect size
• Utilized the effective sample size because some studies used clustered trials but failed to 

account for dependency 

• Meta-analysis: Random effects meta-analysis with adjustment for correlated and hierarchical 
effects (CHE model)

• Determined it necessary to split the dataset by outcome type given policy-relevant 
decisions and ease of interpretation

• Resulted in 3 meta-analytic models (science, math, motivation)

• Pre-analysis plan specified confirmatory and exploratory moderator analyses
• Confirmatory = 6 variables, ran with basic ANOVA-like models
• Exploratory = 1 additional ANOVA-like model + 3 meta-regression models 

• (1) all confirmatory and exploratory variables; (2) all conf. + exp variables including an 
interaction term; (3) all variables collected

• Estimated pseudo-R-squared as well as model-fit statistics

• Conducted publication bias analyses that accounted for ES dependency 
• Conducted sensitivity analyses to assess robustness of analytic decisions (not presented)
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Descriptive Results
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Science Moderator Results: Bivariate (One-Way ANOVAs)
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Moderator Results: Bivariate (One-Way ANOVAs)
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Notes: 
k = number of studies, m = number of effect sizes, 
Q-value represents the omnibus test of differences among the levels, 
# represents a statistically significant post-hoc test between the specific levels.
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Moderator Results: Bivariate (One-Way ANOVAs)
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Notes: 
k = number of studies, m = number of effect sizes, 
Q-value represents the omnibus test of differences among the levels, 
# represents a statistically significant post-hoc test between the specific levels.
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The Corpus of Studies
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Moderator Results: Meta-Regression of “Model 1”
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Publication Bias: Selection Model on Science Outcome 
Domain
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 Original Estimate Selection-Adjusted Bootstrapped 95% CI 
Average Effect 0.82 0.82 0.63, 1.04 
Tau 0.33 0.62 0.46, 0.77 
Delta NA 0.98 0.52, 1.85 

 

https://www.jepusto.com
/cluster-bootstrap-
selection-model/
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Discussion

• Overall positive effects

• Large differences in effectiveness across 
instructional models and countries

• Differences 5E/7E & 3E are consistent 
with How People Learn (NRC, 2000) as 3E 
neglects student preconceptions

• Some large differences shrink in the full 
meta-regression model, suggesting some 
confounding of moderator effects

• Did not find evidence of publication bias
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Future Research Directions
• The corpus of studies suggest that the evidence is not 

distributed evenly across study characteristics. E.g., 
More evidence is needed:

• From studies of K-8 students

• From larger studies, especially for the 7E model

• From studies using more broadly focused 
outcome measures

• From studies conducted in a wider cross-section 
of countries (e.g., no eligible US studies of the 
7E model)
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