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Introduction & Background

Overview
This is a small-scale longitudinal study on early 
algebra. We measure the impact of a 
comprehensive, sustained early algebra intervention 
in grades 3–5 on students' algebra understanding in 
elementary grades and their algebra readiness for 
middle school.

Approximately 150 students from two elementary 
schools in the same district participated in this quasi-
experimental study. Participants in the intervention 
group were taught approximately 20 early algebra 
lessons per year across grades 3-5 by a member of 
our research team. Participants in the comparison 
group received regular instruction.

Using MANOVA, this poster summarizes the grade 3-
5 algebra posttest results comparing the 37 lowest 
performing intervention students as measured by a 
standardized general mathematics assessment 
(NEMA) against the performance of the 38 highest 
performing NEMA comparison students. Specifically, 
we compare across the five “big ideas” identified by 
the early algebra learning progression that provided 
the curricular framework for the intervention using 
grade 3 algebra pretest performance as a covariate. 
We hypothesize that if the algebra intervention has 
no positive effect for all students, then low-
performing NEMA intervention students should have 
comparable or negative performance on the "big 
ideas" posttest items juxtaposed against the high-
performing NEMA comparison students. Student 
work examples, educational implications, and future 
directions are discussed.
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Intervention Tier 3 (received algebra curriculum – blue line): Demonstrates minimal or partial understanding of subject matter and solves some simple problems on NEMA. Comparison Tier 1
and 2 (did not receive algebra curriculum – orange line): Demonstrates a comprehensive or a solid understanding of subject matter and provides sophisticated solutions to a wide variety of 
problems on NEMA. Predictor model: 𝑌𝑌𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽2 𝑇𝑇𝑃𝑃𝑃𝑃𝑇𝑇𝑃𝑃𝑇𝑇𝑃𝑃𝑇𝑇𝑃𝑃 + 𝛽𝛽3 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 ∗ 𝑇𝑇𝑃𝑃𝑃𝑃𝑇𝑇𝑃𝑃𝑇𝑇𝑃𝑃𝑇𝑇𝑃𝑃 + 𝜀𝜀

http://algebra.wceruw.org

Discussion:
• ALL students are capable of learning fundamental algebraic concepts and skills
• Emphasize building and expressing relations rather than practicing inflexible step-by-step procedures
• The typical elementary math curriculum does little to help students develop an understanding of 

fundamental algebraic concepts and skills, even for students identified as high achieving.
• It takes time to develop an understanding of algebraic concepts.
• Advocate a longitudinal approach to early algebra instruction

Future Directions: (IES #R305A140092)
• Scaled up the program using 3,500 students from 46 schools across three school districts in one state.
• Intervention students will be taught 20 early algebra lessons per year by their regular classroom teachers
• A subset of teachers will be observed & interviewed to assess fidelity of implementation.
• Monthly PD for teachers providing instruction to intervention students.
• Control students will receive regular instruction.
• Written algebra assessments administered at the beginning of grade 3 and the end of grades 3, 4, 5, and 6.
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