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Background 

Advancing educational standards (e.g., Common Core State Standards, Next Generation Science 

Standards), emphasis on academic language, and demands to improve students’ higher-order 

reasoning skills have raised expectations for all students, and created challenges for students with 

disabilities. In response, and through an Investing in Innovation (i3) development grant, SRI 

International utilized a researcher-practitioner partnership to develop Enhanced Units (EU). EU 

combines research-based content enhancement routines, collaboration strategies and technology 

components for secondary history and biology classes. The goal is to improve student content 

learning and higher order reasoning, especially for students with disabilities (Table 1). EU was 

developed during a two-year design-based learning implementation process (Penuel & Martin, 

2015) with teachers and administrators co-designing the units with developers. 

 

This paper presents findings from a randomized control trial (RCT) measuring the impact of EU 

on student learning in three districts in Virginia and California. To support this development 

grant, researchers focused on exploratory analysis to help developers unpack results and find 

ways to improve the program.  

 

Research Questions 

The confirmatory research questions addressed the impact of EU on student learning in (1) 

biology, (2) history, and (3) biology and history combined. We also addressed if there was a 

differential impact of EU for students with disabilities. Additionally, we addressed several 

exploratory questions to better understand the results, including: if the impact differed for 

students and teachers based on background characteristics; if the impact differed by biology 

content area (Evolution/Ecology) or history content area (World War II/Cold War); and if there 

was evidence of impact on instructional practices that were posited to mediate student learning.  

 

Setting, Research Design, and Participants 

This study was implemented in five high schools across three districts in two states during the 

2018 spring semester. To maximize power, the unit of random assignment was the classroom 

level within teachers. Overall, the study involved 13 teachers, 14 randomized blocks, and 30 

classes (15 in each condition, with 18 in biology and 12 in history) (Table 2 and 3).  

 

Data Collection and Measures, Analysis, and Findings 

The unit tests in biology and history were written following general curriculum standards in 

Virginia and California.  Each test demonstrated internal consistency of 0.75 or above. Fidelity 

of implementation and classroom practices were measured by teacher surveys and logs. 

 

Two-level hierarchical linear modeling (HLM) was used to estimate the impact of the 

intervention (Raudenbush & Bryk, 2002). The first level was student and the second level was 

classrooms. HLM controlled for student characteristics (e.g., gender, race, ELL, special 

education status) and school dummy variable to reduce residual error.  

 

The study had low overall and differential attrition (Table 4). We found a positive impact of EU 

on student learning in history, but not on biology or across the two domains combined (Table 5).  

Within biology, we found that students experienced greater impact on the Evolution unit than the 
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Ecology unit. The difference was .171 standardized effect size units (t=2.00) and was marginally 

statistically significant (p=.063). We also found a positive differential effect favoring students 

with disabilities, which is an encouraging result given the goals of the grant. We did not find any 

other differential impacts. We observed very little difference between EU and control classes in 

use of 17 mediating instructional practices, with values very close to zero (Table 6). 

 

Conclusions  

Based on the results, we posed several questions about implementation and impact.  

 

Were conditions to support seeing an impact present? We found that certain conditions for 

impact were satisfied.  The treatment-control contrast was strong, with limited spillover in the 

use of EU by teachers in their control classes. However, other results made it harder to explain 

the mechanism behind the observed impact. Implementation did not reach thresholds for levels 

of fidelity system-wide. Furthermore, though the study was too underpowered to conduct a 

formal mediation analysis, we saw little difference between EU and control in instructional 

practices identified as mediators of impact on student learning.  

 

Why did we observe a positive impact in history but not Biology? A theory developed by the 

program developers posits that EU works especially well with content that progresses in a 

sequential and linear way, as history does. We were able to further test this hypothesis by 

examining whether, within biology, we would see a greater impact for Evolution unit than for the 

Ecology unit, as the content and routines in the former were structured in a more-sequenced way.  

Our findings support this hypothesis. 

 

Where can program improvement efforts be focused? If EU works better with logically 

sequenced material, then the obvious place to focus improvement is with less-structured content. 

We should seek program development to support impact for material with wide-ranging 

structures, and possibly introductory elements that systematically link content to previously 

learned content.  

 

Interviews with teachers revealed operational challenges with the technology component of the 

intervention, which had acute effects on students’ experiences. Teachers had several conditions 

under which they felt the program would be successful: (1) teachers receiving adequate training 

in the routines, (2) classroom access to computer devices, (3) teacher discretion over pairing 

routines with topics taught, (4) routines being done on paper instead of through the technology 

component, and (5) EU being used in AP or upper-level classes. 

 

Future improvements to EU should focus on: “What are the best ways for teachers to present the 

routines to their students?” While the first two points listed above can be addressed through 

adequate implementation, the remaining points invite further exploration by the developers. 

Assuming teachers have greater discretion over the choice of routines, developers should 

investigate how the routines can be applied to a greater range of topics. In regards to the routines 

being done on paper instead of through the technology component, developers should consider 
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how introducing devices to the routines potentially presents steeper learning curves and difficulty 

with buy-in. Finally, with respect to the suggestion that EU be used in upper-level classes, 

developers should consider how the suggestion can be balanced with the priority of the grant: 

improving academic outcomes for students with disabilities.  
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Note. Teacher responses were on an ordinal scale: Never, Seldom, Sometimes, Often, and Always; p values for differences in means are based on Wilcoxon 
Signed Rank Test. Given the small samples involved, any inferential test will be underpowered. We observe very little difference between EU and control in 
their practices, with values very close to zero compared to maximum possible differences ranging between -4 and +4.) 



2 
 

 
 

 

 

 


