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A PRACTICAL APPROACH TO SUPPORTING

SCIENCE AND ENGINEERING STUDENTS

WITH SELF-REGULATED LEARNING

Science and engineering practices tend to be more difficult to teach
and monitor than content knowledge, because practices are skill
based. This book presents tangible ways for teacher educators and
teachers to design learning environments that involve student goal
setting, monitoring, and reflection on their performance of science
and engineering practices. It models ways teachers can support
effective learning behaviors and monitor student progress in science
and engineering practices. It also presents practical ways to set up
preservice teacher instruction and inservice teacher professional
development that address both self-regulated learning and science
and engineering practices. Educational research designs are presented
from qualitative, quantitative, and mixed methods traditions that
investigate student and teacher engagement with science and
engineering practices through self-regulated learning.

  . - is Professor at George Mason University,
USA, and Director of the Center for Social Equity through Science
Education. She taught at secondary school for fifteen years prior to
her academic work. She has published in science education, teacher
education, educational psychology, marine biology, geology education,
philosophy of science, technology, educational leadership, and learning
disability journals. In , she was named the ASTE Outstanding
Science Teacher Educator of the Year.
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but had lots of conversations with me about science practices.

www.cambridge.org/9781009100014
www.cambridge.org


Cambridge University Press & Assessment
978-1-009-10001-4 — A Practical Approach to Supporting Science and Engineering Students
with Self-Regulated Learning
Erin E. Peters-Burton
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Contents

List of Figures page ix
List of Tables x
Acknowledgments xi

  

 Student Engagement in Science and Engineering Practices 

 Unpacking Science and Engineering Practices 

 Self-Regulated Learning 

       

 

 Asking Questions and Defining Problems 

 Developing and Using Models 

 Planning and Carrying Out Investigations 

 Analyzing and Interpreting Data 

 Mathematics and Computational Thinking 

 Constructing Explanations and Designing Solutions 

 Engaging in Argument from Evidence 

 Evaluating and Communicating Information 

vii

www.cambridge.org/9781009100014
www.cambridge.org


Cambridge University Press & Assessment
978-1-009-10001-4 — A Practical Approach to Supporting Science and Engineering Students
with Self-Regulated Learning
Erin E. Peters-Burton
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

     

 

 Professional Development Designs 

 Planning Lessons with Embedded Self-Regulated Learning
Using the E Format 

 Research Designs for Examining Science and Engineering
Practices and SRL 

References 

Index 

viii Contents

www.cambridge.org/9781009100014
www.cambridge.org


Cambridge University Press & Assessment
978-1-009-10001-4 — A Practical Approach to Supporting Science and Engineering Students
with Self-Regulated Learning
Erin E. Peters-Burton
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Figures

. Relationship of science and engineering practices with
content and epistemic knowledge page 

. Connections between engineering design processes and
engineering practices 

. Phases and sub-processes in self-regulated learning theory 

. SRL processes for asking questions and defining problems 

. SRL processes for developing and using models 

. Diagram of electrolysis apparatus setup 

. SRL processes for planning and carrying out investigations 

. SRL processes for analyzing and interpreting data 

. Integration of computational thinking with data practices 

. SRL processes for mathematical and computational
thinking 

. SRL processes for constructing explanations and
designing solutions 

. SRL processes for engaging in arguments using evidence 

. SRL processes for evaluating and communicating
information 

. Progression of instruction for scientific argumentation
professional development 

. Maxwell’s research design diagram 

. Research design diagram for case study 

. Research design diagram for quantitative comparison study 

. Research design diagram for mixed methods study 

ix

www.cambridge.org/9781009100014
www.cambridge.org


Cambridge University Press & Assessment
978-1-009-10001-4 — A Practical Approach to Supporting Science and Engineering Students
with Self-Regulated Learning
Erin E. Peters-Burton
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Tables

. Relationships between science practices and nature of
science aspects page 

. Relationships between engineering practices and nature
of engineering aspects 

. Task analysis table with an example activity 

. Abeer’s data table 

. Topics, goals, and format for professional development
on learning how to teach earth science through inquiry
for grades K– by week 

. List of objectives and activities from a thirty-two-hour
professional development program focused on learning
argumentation and teaching argumentation in science 

. Connections between the E model of curriculum design
and SRL phases 

. Task analysis of pendulums investigation 

x

www.cambridge.org/9781009100014
www.cambridge.org


Cambridge University Press & Assessment
978-1-009-10001-4 — A Practical Approach to Supporting Science and Engineering Students
with Self-Regulated Learning
Erin E. Peters-Burton
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Acknowledgments

I would like to thank the Science Practices Innovation Notebook research
team and teacher team. Without them I wouldn’t have been able to have
in-depth discussions about teaching science and engineering practices for
the past five years. Thanks to Tim, Peter, Anastasia, Erin B., Erin W.,
Laura, Jake, Zach, Steph, Jessica, Connor, Hong, Britt, Suzanne,
Matthew, Kat, Kevin, Lisa, Kim, Haley, Angela, Melissa, Charmaine,
Emily, Candace, Swapna, Katie, and Jin. I am deeply grateful for being
able to work with you all. Thanks, too, to my farm animals: Piobar,
Chester, Mallow, Gusty, Noisy, Hank, Fia, Gabhy, Stormy, Bridget, and
the chickens for spending my breaks between chapters with me.

xi

www.cambridge.org/9781009100014
www.cambridge.org

