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Why this project matters Longitudinal studies are powerful, but design choices must be made carefully.

Longitudinal designs can answer
- When intervention effects emerge
- Whether effects persist, fade, or grow 
over time
- How effects vary across students, 
schools, or cohorts

Key planning decisions
-Target effects and outcomes 
-Randomized or quasi-experimental 
design

-Level of assignment/intervention

-Sample allocation across treatment 
arms, sites, and cohorts

Current gap
Practical methods and tools are limited for 
integrated design, analysis, and sample-
size planning in complex longitudinal 
studies with nested data, multiple 
cohorts, missingness, varying treatment 
timing, and budget constraints.

Planning framework A five-step framework translates causal questions into coordinated design, analysis, 
and sample-size decisions.

1
Research questions and target effects / estimands
Define the effect, follow-up window, and expected outcome trajectory.

2
Study design and assignment level
Compare randomized, cluster/multisite, and quasi-experimental design options.

3
Nesting, timing, and cohorts
Map students, teachers, schools/sites, measurement occasions, treatment timing, and cohort structure.

4
Design-informed power and sample-size planning
Evaluate feasible sample sizes under missing data, uncertainty, and budget constraints.

5
Data collection and analysis plan
Align measurement, missing-data strategy, analysis method, and inference.

Design families considered
Cluster and multisite randomized trials; difference-in-
differences; event-study designs; comparative 
interrupted time series; matching/weighting.

Study features considered
Attrition/missing data, varying treatment timing, 
student mobility, and single- or multiple-cohort 
designs.

Project outputs Methods, tools, and training resources to help researchers plan longitudinal studies before data collection.

New Methods
Power and optimal sample-
size computation methods 

for longitudinal studies.

Design Parameters
Benchmarks for intraclass 

correlations, reliability, 
covariate effects, attrition, 
and other planning inputs.

Software Tools
PowerUpR-Growth R 
package, Shiny app, 

documentation, examples, 
and reusable workflows.

Tutorials & Workshops
Tutorial papers, training 

materials, workshops, and 
applied examples.
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