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SLED Vision 

SLED Project Goals 

How SLED Teachers Demonstrate Effective 

Science Teaching through Design 

What SLED is Currently Learning about 

Effective Science Teaching To increase grade 3-6 student learning of 

science by developing Indiana’s first 

integrated, engineering design-based 

approach to elementary/intermediate 

school science education.  Engineering, 

science, technology, and education faculty 

work directly with 200 elementary/ 

intermediate in-service teachers, 100 pre-

service elementary teachers, and 5,000 

students in the four partnering Indiana 

school districts.  

Ways SLED is Facilitating Effective Science 

Teaching through Design 

SLED Rationale based on Theory  

and Related Literature  

This project is supported by the 

National Science Foundation  

Grant #0962840 

Effective SLED teachers:  

• Develop comprehensive plans that 

include purposeful links between science 

concepts and design; 

• Plan and enact lessons that provide 

opportunities for students to use science 

content to inform their designs and 

testing of their designs; 

• Anticipate student ideas and difficulties 

and respond in ways that help students 

move forward in their science 

understandings using the design 

process; 

• Find pathways to integrate design into 

existing curriculum; 

• Provide valuable input for STEM faculty 

design teams. 

• Creation of high quality standards- and 

design-based curricular materials 

constructed and owned by all partners. 

• Delivery of content-rich and design-

focused professional development 

experiences and resources for in-service 

teachers. 

• Development of an engineering-design 

focused science methods course for pre-

service teachers. 

• Development and maintenance of an 

electronic communications hub and 

repository of best practices, curricular 

resources, and assessments. 

• Research concerning the partnership, 

teacher implementation methods, and 

student learning. 

Challenges with Learning about Effective 

Science Teaching through Design 

• Mediating creative ideas generated by  

STEM faculty design teams with the 

realities of the elementary science 

classroom. 

• Effectively measuring teacher fidelity with 

teaching engineering design-based 

science tasks. 

• Identifying key elements of a framework 

for developing effective science teaching 

through design. 

• Harnessing and sustaining productive 

collaborations among SLED partners to 

ensure a commitment to effective STEM 

teaching. 

SLED Definition for Effective Science 

Teaching through Engineering Design 

Effective STEM teaching is instruction that 

results in student learning of science 

through engagement in coherent, design-

based activities situated in real world STEM 

contexts.  SLED teachers use engineering 

design activities to anchor purposeful 

attempts that build students’ learning of 

science by making connections between 

the science ideas and the engineering 

design task, resulting in students using 

science accurately to inform or explain their 

designs. 

To Learn More about SLED  

http://sledhub.org 

If the goal is to promote effective STEM 

teaching through innovation (e.g., teaching 

science through engineering design) and 

transformation (e.g., improved instruction 

and student learning), teachers who are 

grappling with innovation are likely to do so 

more successfully if they are part of a 

community of practice (Borko, 2002, 2004; 

Kahle, 1997).   

 

The SLED Partnership is focused on 

creating a community of practice through a 

shared understanding of the instructional 

and curricular issues; a mutual interest in 

innovation; and a collective creation of 

shared instructional products (Morris & 

Hiebert, 2011).  

SLED teachers demonstrate effective 

science teaching by:  

• Employing a design model consisting of 

five interactive processes that students 

use to solve an ill-structured problem; 

• Presenting accurate science content to 

students in a coherent manner so that 

students can make connections between 

science concepts and design activities; 

• Using design- and inquiry-based 

pedagogies freely and consistently; 

• Facilitating students’ use of scientific 

concepts to solve design-based 

problems productively; 

• Inventing their own instructional ideas for 

integrating the engineering design 

process, giving priority to different 

pedagogical or conceptual features (e.g., 

science content, academic standards, 

and processes). 

Project goals are to:  

1. Create a partnership of university 

engineers and scientists, teacher 

educators, school teachers and 

administrators, and community partners 

to improve science education in grades 

3-6 through the integration of 

engineering design;  

2. Enhance the quality, quantity, and 

diversity of in-service and pre-service 

teachers prepared to utilize engineering 

design to teach science through 

authentic, inquiry-based, multi-

disciplinary, design projects; 

3. Adapt, refine, and test existing project- 

and design-based curricular 

materials/tasks, and where necessary 

develop new ones, to support the 

teaching of elementary science through 

authentic, inquiry-based, multi-

disciplinary, design projects; and  

4. Generate evidence-based outcomes for 

understanding how teachers teach 

science through design and how young 

students learn science concepts. 


