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Background
• Exposure to STEM education influences students’ career 

trajectories (Wang, 2013)

• Few instruments available to measure teachers’ 
perceptions towards STEM practices
• Extant research utilized modified versions of published instruments 

• To measure teachers’ perceived importance, confidence, 
and frequency of implementing STEM practices
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STEM Perceptions, Practices, and Culture 
• The scale was developed over the course of the last ten years across multiple 

projects

• Consulted experts with experience with classroom instruction in STEM

• Includes 27 commonly adopted STEM practices

• Survey measures three aspects of these STEM practices 

1. Importance of practice 

2. Confidence of practice

3. Frequency of implementing practice





Context of Study
• Forty-six middle-school science teachers recruited for a 

multi-year professional development project 
• Up to three intensive summer academies focusing on 

implementation of active learning strategies

• Routine coaching throughout the school year

• Teachers surveyed up to seven time points N = 172
observations
• Surveyed before the academies, once in the fall, and once in the 

spring 



Demographics
Characteristic # of Teachers % of Teachers

Gender Male 14 30%

Female 32 70%

Race Black 24 52%

White 17 37%

Asian 2 4%

Two or More 3 7%

Ethnicity Hispanic 7 15%

Not Hispanic 39 85%



Method
• Scale descriptive statistics

• Complex Survey Confirmatory Factor Analysis

• Three hypothesized factors: Importance, Confidence, and Frequency 

• First fit model without accounting for observations nested within individuals, 
then accounting for the nesting

• Because we do not hypothesize a different structure within individuals 
compared to between, we specify a complex data structure

• Analyses conducted in Mplus with a weighted least squares estimator



Method cont. 
• Analyzed fit indices for both models (Hu & Bentler, 1999)

• Comparative fit index (CFI)

• Reasonably specified models with CFI > .90

• Tucker-Lewis index (TLI)

• Reasonably specified models with TLI > .90

• Root mean squared error of approximation (RMSEA)

• Reasonably specified models with RMSEA < .08



Scale Descriptive Statistics

Scale Mean SD Min Max
Importance 3.54 0.17 3.16 3.77
Confidence 3.13 0.20 2.78 3.49
Frequency 3.99 0.62 2.87 4.88



Results

• Accounting for clustering within 
individuals leads to better RMSEA

• Slightly worse CFI and TLI when 
accounting for clustering 

• Loadings all statistically significant

• Greater variability in loadings with 
frequency scale

Model CFI TLI RMSEA
Without 
Clustering

0.893 0.890 0.06 
(0.056, 0.063)

With 
Clustering

0.889 0.885 0.04
(0.036, 0.045)

Scale Avg. 
Loading

Range

Importance .772 (.641-.859)

Confidence .757 (.620-.849)

Frequency .646 (.282-.823)



Discussion
• Initial steps in validation of the STEM PPC for measuring 

teachers’ perceptions of STEM practices 
• Potentially useful for measuring perceptions during intervention 

work

• Some items related to frequency of practice may depend 
on contextual factors (e.g., resources available to 
implement STEM practices)
• Evidenced by lower average loading on the frequency scale and 

larger range of loadings 



Next Steps
• Items on school culture may impact overall fit of the model

• Consider removing items before additional analyses

• Analyze the appropriateness of the response scales 
• Study the response patterns to ensure full use of scales

• Study relations to similar constructs (e.g., self-efficacy)
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