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Overview

In this session we will

Â Discuss issues related to the what, when, and 
how of science curricula and instruction

Â Become familiar with a new conception of 
science teaching and learning

ï Core concepts

ï Learning progressions

ï Four strands of science proficiency

Â Provide ideas for formative assessments

Â Gain access to resources that support this new 
conception of teaching and learning



Ohioôs Science Content Standards

Â311 pages

ïStandard, Benchmark by grade level bands, grade 
level indicators

ïProfessional commentary

Â6 content areas

ïEarth and Space Sciences 

ïLife Sciences 

ïPhysical Sciences 

ïScience and Technology 

ïScientific Inquiry 

ïScientific Ways of Knowing 

http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=733


High Dream vs.
Reality of Science Instruction

ÂScience argument is rare in classrooms but central 
to science; teaching focuses on recall rather than 
model-based reasoning

ÂClassroom norms (teacher, textbooks provide 
answers) in tension with building scientific models 
from evidence

ÂCurricula and standards ñmile wide, inch deepò 
(TIMSS)

ÂLayout of standards is based on grade level, rather 
than science concept relationships

ÂModules/kits are common but remain discrete and 
disconnected



What and When to Teach?

ÂDistricts/states determine what topics 
should be taught and when

ïAre all science topics equal in their 
importance?

ïWhen should specific topics be taught 
and in what sequence?



How to Teach?

Even if the science topics are being 
taught in the order prescribed by the 
district curriculum plan, students can 
still lack conceptual understanding and 
scientific habits of mind.

Why? What is still missing?



What, When, and How to Teach

Consider 

ÂDecreasing the number of topics presented, 
focusing rather on a few core concepts in 
science (the What)

ÂDeveloping a research based, learning 
progression (the When)

ÂFacilitating science proficiency so students 
acquire scientific habits of mind as well as 
process skills (the How)



Heidi Schweingruber, used with permission

Taking Science to School: 

Learning and Teaching Science 

in Grades K-8

http://www.nap.edu/catalog.php?record_id=11625
http://www.nap.edu/catalog.php?record_id=11625
http://www.nap.edu/catalog.php?record_id=11625
http://www.nap.edu/catalog.php?record_id=11625
http://www.nap.edu/catalog.php?record_id=11625


Background on the Study

Â30-Month NRC Consensus Study -- five 
meetings beginning in November, 2004 

ÂRelated NRC Studies:
ïHow People Learn, Adding it Up, Starting Out 

Right 

ÂSponsors: NSF, NICHD, Merck Institute for 
Science Education 

Heidi Schweingruber, used with permission

http://www.nap.edu/catalog.php?record_id=9853
http://www.nap.edu/catalog.php?record_id=9822
http://www.nap.edu/catalog.php?record_id=6014
http://www.nap.edu/catalog.php?record_id=6014


Committee Charge

ÂWhat do we know about how children 
learn science?

ÂWhat does this mean about how we 
should teach science?

ÂWhat further research is needed?

Heidi Schweingruber, used with permission



Key Findings

ÂStudents in grades K-8 can do more in 
science than is currently asked of them

ÂScience standards and curricula contain 
too many topics given equal emphasis

ÂScience classrooms typically provide few 
opportunities for students to engage in 
meaningful science

ÂGood science teaching requires more than 
expert knowledge of science content

Heidi Schweingruber, used with permission



The Four Strands of Scientific 
Proficiency

Students who understand science:

Á Know, use, and interpret scientific 
explanations of the natural world

Á Generate and evaluate scientific 
evidence and explanations

Á Understand the nature and development 
of scientific knowledge

Á Participate productively in scientific 
practices and discourse

Heidi Schweingruber, used with permission



The Four Strands of Scientific 
Proficiency

ÂThe four strands are interwoven in 
learning. Advances in one strand 
support advances in the others. 

ÂThe strands emphasize the idea of 
ñknowledge in useò ïthat is studentsô 
knowledge is not static and proficiency 
involves deploying knowledge and skills 
across all four strands.

ÂStudents are more likely to advance in 
their understanding of science when 
classrooms provide learning 
opportunities that attend to all four 
strands.

Photo adapted from http://www.

columbianrope.com/ GoldlineNylon.htm

Heidi Schweingruber, used with permission

http://www/


Ready, Set, Science!

ÂUser friendly accounting of 

the findings from Taking 

Science to School

ï8 Concise chapters

ïQuestions for discussion 

http://www.nap.edu/catalog.php?record_id=11882


Ready, Set, Science!

Contains case studies that 

ïillustrate core concepts, learning 
progressions, and science proficiency

ïencompass the what and when in a 
holistic way, rather than 
compartmentalizing science content 
separate from process skills

ïConvey how teachers facilitate science 
proficiency in their students

http://www.nap.edu/catalog.php?record_id=11882


Growth: First Grade

These case studies are elaborated in Ready, Set, Science!  p. 115.

Heidi Schweingruber, used with permission



Growth: Third Grade

Ready, Set, Science!  p. 116

Heidi Schweingruber, used with permission



Growth: Fifth Grade

Stem and leaf plot, p. 121 ñBinsò of ten, p. 122



Growth: Fifth Grade

Used a 2D coordinate grid, 

p. 124

Median measure is at apex, p. 124



Growth: Fifth Grade

Though axes are unlabeled, 

the Y axis is height, and the 

X axis is plant specimen 

number, p. 120

Heidi Schweingruber, used with permission


