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Background
Teachers’ years of teaching experience has been 
known to be positively associated with student 
learning (Harris & Sass, 2011; Rockoff, 2004; Papay, 
& Kraft, 2015). Many scholars claim that teachers’ 
mathematical knowledge for teaching (MKT) and 
growth mindset (GM) exert a positive effect on 
student learning (Ball, Thames, & Phelps, 2008; 
Dweck, 2006; Hochanadel & Finamore, 2015; Rattan, 
Savani, Chugh, & Dweck, 2015; Yeager et al., 2019). 
Large-scale, empirical studies have produced 
comparatively little empirical evidence of their 
relationship with student learning (Sisk, Burgoyne, 
Sun, Butler, & Macnamara, 2015). 

Research Question
To what extent do intermediate-grades teachers’ 
years of experience, MKT, and GM with respect to 
students’ mathematical abilities predict their 
students’ learning in fractions? 

Setting
Third- and fourth-grade teachers (and their 
students) in 10 states participated in a randomized 
controlled trial of lesson study and fractions 
resource kits between 2016–2018. The estimated 
effects of the intervention on average MKT, GM, and 
student achievement was in all cases very close to 
zero. The present study does not look at the impact 
of the intervention, and the intervention-group 
membership was ignored in the current analysis.

Participants
Eighty teachers, representing 80 schools, and 1385 
of their mathematics students participated in the 
study. Due to loss of cases with missing data at the 
student and/or teacher level, the analytic sample for 
the present study consisted of 65 teachers and 1046 
students. There were 556 girls in the analytic 
sample, and 505 of the students were third graders 
(see Table 1 for more descriptive statistics). 

Data Sources
Pretest data and consent to participate were collected 
before fractions instruction occurred for the year. 
Teachers completed the Knowledge for Teaching Early 
Fractions (K-TEF) test, which focused on content 
knowledge for teaching early fractions concepts 
(Schoen et al., 2018). Teachers also completed a four-
item questionnaire designed to assess their growth 
mindset with respect to student learning with a 
specific focus on mathematics. Dimensionality analyses 
supported unidimensionality, and non-linear SEM 
reliability coefficient proposed by Green and Yang 
(2009) was calculated to be .75. Students completed 
two different forms of the Early Fractions Test (EFT; 
Schoen et al., 2017a; 2017b), one before fractions 
instruction occurred, and one after. Teacher and 
student responses to the questionnaires and the tests 
were calibrated using item response theory models.

Data Analysis
We first examined descriptive statistics and 
correlations among level-2 variables. We then fitted a 
series of multilevel models to the data using HLM 7 
(Raudenbush, Bryk, Cheong, Congdon, & du Toit, 
2011).

Results

Conclusions
We found that teachers’ subject-matter knowledge and 
years of experience—but not their growth mindset 
about their students—were significant predictors of 
their students’ learning in mathematics. 


