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Digging Deeper Collaborative PD 

significantly increases high school 
students’ understanding of key 
photosynthesis concepts 
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Experimental Design: 
•  Pre-test/post-test control group design 
•  Cluster randomized assignment of 

participating teachers to treatment/control 
groups 

•  Students are clustered by teacher 
 
Outcome Measures:  
Science achievement 
•  2 forms of 26 item multiple choice 

achievement test covering 
photosynthesis and cellular respiration. 
Rasch analysis common item equated 
outcome measure has 37 total items 

 
Student attitudes toward scientists 
•  2 forms of attitude scale including 10 

Likert scale items. Rasch analysis 
common item equated outcome 
measure has 15 total items. 

Analytic sample: 
 64 teachers (27 treatment; 37 comparison); 
1535 students (514 treatment; 1021 
comparison).  

Treatment Comparison Treatment Comparison
Sample	Size 514 1021 514 1021
Standard	Deviation 10.030 11.448 6.881 9.055
Unadjusted	Mean 48.441 47.002 50.903 50.268
Adjusted	Mean* 48.359 45.237 51.312 48.960
Unadjusted	Effect	Size
Adjusted	Effect	Size

0.131
0.284

0.076
0.280

Achievement Attitudes

*Effect sizes for impacts. Effect sizes corresponding to the treatment effects estimated 
using the multilevel models were computed using guidance from the What Works 
Clearinghouse (WWC) Procedures and Standards Handbook 3.0 (see IES, 2017). The 
WWC recommendation is to use in the numerator the treatment effect estimate from the 
multilevel model (i.e, the covariate-adjusted mean difference) and in the denominator the 
pooled student-level standard deviation. WWC define effect sizes of .25 or larger as 
substantively important.  

Sample Achievement Questions 

and	

An effective way for scientists to get involved in 
middle and high school classrooms 

Controlling for the effects of student and teacher-level characteristics, 
Digging Deeper demonstrates a statistically significant impact on 
student achievement (p=.017) and attitudes about scientists (p=.003). 

The model of online student mentoring and collaborative 
teacher/scientist professional development can be used 
by other scientific disciplines to help bridge the gap 
between K-12 and higher education and serve the next 
generation of scientists and citizens. 


