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RESEARCH on the Math Concepts Inventory 
 Contributed by Jane Jackson, ASU, in July 2018 
 
Mathematics Concepts Inventory (MCI), vs. 7: The MCI was developed by the Physics 
Underpinnings Action Research team at Arizona State University (ASU) in June 2000 and 
revised six times in the next three years. It has 23 questions and is intended for 8th and 9th grade 
students. The first eight questions are paired, on scientific thinking skills (conservation of mass 
and volume, proportional reasoning, control of variables). They were recommended by Professor 
Anton "Tony" Lawson, ASU School of Life Sciences, from his Classroom Test of Scientific 
Reasoning, a widely-used research-informed instrument. Other questions are released TIMSS, 
AIMS, and other standardized test questions: they are on graphing skills (#10-12,19-23); relating 
linear equations to other representations (#9,15,18); estimating area (#13) and volume (#14); 
measurement (#16) and mean value (#17). 
 
The MCI is at http://modeling.asu.edu/MNS/MNS.html .  
For the password, email jane.jackson@asu.edu 
 
LARGEST STUDY: 
     In an ASU study of 8th and 9th grade students in science and math classes in four suburban 
Phoenix public school districts, the baseline MCI posttest mean score in spring 2006 was 52%. 
In 2006-2007, after their teachers took a three-week summer physical science with math 
Modeling Workshop, their mean class MCI score was 50% pretest (August 2006) and 58% 
posttest (spring 2007) (173 students; matched students, teachers, and courses).  
    The MCI reliability estimate (Cronbach’s alpha coefficient) for the 2007 posttest is 0.83.  
When drawing inferences from group level data (like much educational research), a reliability 
estimate over 0.80 is often considered sufficient.  
 
OTHER STUDIES: 
     In a study in 2005-2006 in a large high-poverty school in southern Arizona, about 25 9th 
graders in a regular physical science course taught with Modeling Instruction had a mean pretest 
score of 43% and a mean posttest score of 58%. For a control group of about 75 physical science 
students taught traditionally, the mean pretest score was 42% and the mean posttest score was 
45%. All 100 students were in regular Algebra I.  The report, by JoAnne Deakin, can be 
downloaded at http://modeling.asu.edu/Projects-Resources.html . 
      In a study in 2008-2009 of 11th grade students in regular Algebra II courses in 3 suburban 
Phoenix schools, 107 students who had Modeling-style investigations averaged 54% on the 
pretest and 61% on the posttest, whereas a control group of 75 students who were taught 
Algebra II traditionally averaged 63% on the pretest and 63% on the posttest. The report, by 
Boyarsky, Bray, & Henrion, can be downloaded at http://modeling.asu.edu/Projects-
Resources.html . 
 


