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Opening Thoughts

Philip Bell launches the discussion with a quick 
overview of the science standards and some of 
the bigger changes in the framework so that 
session participants share an understanding of 
the focus of this discussion. He observes that a 
host of challenges, opportunities, and needed 
strategies are emerging that are tied to this 
new vision and set of standards.

A version of this happened in the 1990s when 
two organizations came out with slightly com-
peting visions. Depending on which your state 
adopted, Bell observes, things veered off in one 
direction or the other. 

As Common Core Standards came along, the 
Carnegie Corporation thought it a good time to 
energize science education with a new set of 
standards and a new vision, and decided to try 
to create one vision that would serve all well. 
The National Academy of Sciences convened a 
committee, which Bell served on, and after 18 
months A Framework for K-12 Science Educa-
tion came out in July 2011 in its final form. 

The three dimensions underlined in the quote 
below are at the heart of the vision leading to 

Philip Bell

Next Generation Science Standards (NGSS) for 
Today’s Students and Tomorrow’s Workforce:
The New Consensus Vision for K-12 Science Education

UNIVERSITY OF WASHINGTON

All young people should be able to 
decide their futures.

National Policy Documents 
from mid-1990s

1993

1996

Next Generation Science Standards

• “The framework is designed to help real-
ize a vision for education in the sciences and 
engineering in which students, over multiple 
years of school, actively engage in science and 
engineering practices and apply crosscutting 
concepts to deepen their understanding of 

Online: tinyurl.com/ScienceFramework 

the core ideas in 
these fields.”

• Framework is 
guiding the devel-
opment of Next Gen 
Science Standards. 
Twenty-six states 
are leading the 
effort; almost all 
states are directly 
involved. 

THE NATIONAL ACADEMIES

tinyurl.com/ScienceFramework
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the development of the standards, Bell notes. 
Once the National Academies did this work, 
Achieve, which had been doing work in the 
Common Core arena previously, stepped in to 
coordinate the process around the development 
of Next Generation Science Standards. Twenty-
six states around the country signed on to be 
lead states, and almost all states have been 
fairly heavily involved, Bell reports. In a series 
of meetings with state science supervisors over 
the last year and a half or so, there are usually 
44 or 45 states in the room with their teams, 
thinking about implementation of the new sci-
ence vision.

Many districts are beginning to orient their 
teachers, and individuals are being tapped to 
engage with higher education faculty around 
aligning project work to the standards, which 
will ease the work of teachers in the coming 
years. “So off we go, the vision is set,” Bell 
says. “We don’t have to wait for the science 
standards to be fully crystallized because the 
vision document is meaty enough to start doing 
really good work.” It is anticipated the vision 
in the framework will result in a final form for 

Promoting Coherence 
in a Complex System

THE NATIONAL ACADEMIES

the standards, hopefully in March, he reports. 
In what Bell describes as a “model of transpar-
ency,” the process has been open to allow the 
field to give feedback, leading to refinements 
and revisions based on that feedback. 

The new vision calls for new assessments. 
Martin Storksdieck, from the Board on Science 
Education at the Academies, talked earlier at 
this LNC about a committee that is doing a 
vision-level document regarding what those 
assessments should look like. At the same time, 
Bell notes, most people in the field of cur-
riculum development have said the vision is 
different enough to warrant a whole new set of 
curriculum development efforts. Some retooling 
can be done of the inquiry-based materials, he 
observes, but it calls for a deep revision that 
would be better off with a restart. 

It also has instructional implications as well as 
teacher preservice and inservice implications, 
not only around the substance but also in some 
of the assumptions. For example, Bell says, if 
you have the same core idea developing across 
K-12, organizing professional development 
across grade bands makes great sense. For 
example, if you want kids to be learning about 
heredity in second grade and to deepen that by 
the time they get to biology in high school, you 
want that coordination to be in place.

To the degree possible the framework com-
mittee was leveraging the best research 
foundation, drawing on consensus reports 
related to science and teaching. Each is a syn-
thesis of about 1,200 peer-reviewed studies in a 

Online: 
nap.edu 

THE NATIONAL ACADEMIES

www.nap.edu
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particular direction such as out-of-high-school, 
high school lab, or K-8 science instruction. As 
a result, when people ask whether this effort 
is research-based, there is a lot that could be 
said, Bell notes. This is an important moment 
in the adoption process, he notes. Some groups 
are critical of the vision and it is important to 
be able to point to this empirical research base 
as a rationale. 

The slide below depicts the core image of 
learning in the document, showing the three 
dimensions. The first is Science and Engineering 
Practices, the disciplinary ways in which scien-
tists and engineers do their knowledge work, 
and it is at the core as the first dimension. The 
second is Crosscutting Concepts, big, major 
themes or ideas that show up across disciplin-
ary fields of the sciences (e.g., structure and 
function, energy conservation). The third, Dis-

ciplinary Core Ideas, is the content knowledge 
dimension. The three dimensions come together 
to create performance expectations in the form 
of the standards being created.

At right is an example of what those standards 
look like from the January release of the last 
public version of the document. This is the 
Weather and Climate High School Standard. 
We haven’t seen standards like this before, 
Bell observes, noting that these contain a lot 
more detail and information in an effort to 
hold closely to the vision. Each paragraph is 
a performance expectation that relates to 
accomplishing that standard, indicating what 
students would be doing to demonstrate their 
understanding of that particular learning goal. 
The attempt is to highlight the three dimen-
sions, so they are color coded in the text (i.e., 
blue text is practice-related ideas). Each takes 
two practices, points to a disciplinary core 
idea, and connects to a cross-cutting concept. 

Each of these have been getting a lot of feed-
back, Bell reports, both to clarify and to draw 
boundaries (e.g. “You can go up to this point, 
but don’t go past this point.”). Part of what has 
happened in the past, he explains, is “scope 
creep” in learning because of the way things 
are written and then get interpreted either nar-
rowly or broadly. A good part of the discussion 
has been about what is base science literacy 
for all citizens, where you draw the line, and 
where you go above and beyond.

What is not shown here that is in the web 
interface is that it links directly back into the 

Standards are taking the form of performance 
expectations defined through combinations of 
elements of the three dimensions that progress 
across grade levels.

Excerpt:

HS-ESS2-k.  Develop, revise, and use quan-
titative models to support the explanation 
of the amount of carbon that cycles among 
the hydrosphere, atmosphere, geosphere, 
and biosphere.  [Clarification Statement: 
Biogeochemical cycles involve the cycling 
of carbon and other elements through the 
ocean, atmosphere, soil, and biosphere, pro-
viding the foundation for living organisms.]

(Bold text at the beginning of the paragraph is blue in 
the original, indicating a practice-related idea.)
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Group discussion

framework, Bell explains. The framework laid 
out the disciplinary core ideas and the practices 
and crosscutting concepts. As you float over 
a piece of text online, it brings up the back-
ground information in the framework, linking 
the two documents. “The standards themselves 
don’t carry the vision for science education.” 
Bell notes, “It is really in the framework, so the 
two documents need to travel together because 
they are the hand and glove image of how to 
bring the field forward.”

Group Discussion
Pouring Concrete vs.
Testing Hypotheses

• The job that has been done in trying to put all 
of this together is kind of breathtaking, but I 
have some concerns. I think of it as the differ-
ence between a hypothesis and a law. Some 
of the changes I would put in the category of 
hypotheses. For example, some of the place-
ment of learning goals are different from 
what we are used to and are pretty challeng-

ing. I’ve looked mainly at the elementary sec-
tion and there is the idea, for example, that 
you can teach students that sound is a wave in 
fourth grade. There is even the idea, which I 
am supportive of, of the full integration of en-
gineering and science education. It is a terrific 
idea, and it is what we do at Stevens, where I 
work, but how to do it is a whole other thing.

What I worry about is that in the rush to turn 
the standards interpretation of the frame-
work into assessments at the state level, the 
statements in there won’t be hypotheses to be 
tested, from which we will gather information 
to decide whether kids can really do this, how 
they can do it, and refine it. Instead, they will 
quickly be turned into consequential assess-
ments. In the rush to assess everything, we 
will be taking what could be a document for a 
whole lot of research and development and re-
finement and turning it into something where 
the concrete will get poured way before it 
ought to get poured. • Participant

• This is certainly true to a healthy extent. 
We’ve leveraged what research literature 
was there to try to identify particular learn-
ing goals. At the same time it is a document 
that is supposed to serve us for ten to fifteen 
years as a vision to quest after, so it has to 
have some healthy ambition to it in terms of 
what we are asking of the system and of our 
learners. We were weighing decisions about 
introducing waves as an important idea in the 
physical sciences. We don’t have deep litera-
ture on that, but we think you can start to 

Premises

• It is difficult at the moment, with NCLB and 
math and English getting as much attention in 
our learning environments as they are, espe-

cially at the elementary level. The vision is pre-
mised on having time for science. It is premised 

on doing some of your literacy in the science 
area. It is premised on the cumulative learning 

gains that happen when you have kids doing 
a coordinated thing across grades. That is a 

conjecture. Until accountability shifts, it is not 
exactly clear how systems are going to organize 

to these learning goals.  • Philip Bell
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get things to happen at the elementary level 
that build from there. So there are conjec-
tures in play that will, at some level, organize 
research to then see if it is actually possible. 
Regarding the threat of assessment jumping 
too early, I think we should all speak to the 
people involved in the assessment part to 
point them to areas of the learning goals that 
are more directly grounded in prior research 
and not as conjectural. • Philip Bell

The Time and Volume Issue

• There is the volume issue. I know they made 
an attempt to cut back, but it is still a lot. To 
fully engage in the practices in the way it is 
envisioned takes a lot of time to reach that 
level of depth and really work it though with 
kids in the classroom.   • Participant

• The committee worried about these issues 
through the framework-setting moment. We 
actually don’t know what the instructional 
time implications are of the full set of stan-
dards, or what it would take to get a student 
to the point where they could do the full set. 
Historically there is the mile-wide, inch-
deep problem in science education. It is a 
struggle to get to less as a field. Almost every 
organization shows up to say it feels under-
represented and wants to add, not subtract 
content. Science is such a multifaceted, broad 
set of fields and sub-fields, and there are good 
arguments to include all sorts of things. The 
open process did what it could to try to orient 

and relate to scientific literacy at this moment 
in history. So, for example, climate change 
got built in at a much higher level than it had 
in the mid-1990s for obvious reasons.  • Philip 

Bell  

Elementary Teachers’
Science Proficiency, PD, & Resources

• Coupled with what has been said about time 
for science in elementary school is the lim-
ited proficiency in science of the elemen-
tary school teacher. For elementary teach-
ers, reading some of this information is like 
reading Greek. They have no idea what that 
statement meant because they don’t have 
the background knowledge. So we are fighting 
two very prominent factors that need to be 
overcome that will not be overcome any time 
soon.  • Participant

• I think the grade level banding is so helpful. In 
New York, the teachers want a kit: “Give me 
everything I need to teach this.” We haven’t 
been able to use kits from Berkeley or kits 
from Virginia because they didn’t match our 
standards, or we taught electrical circuits at 
fourth grade and this is meant for third grade. 
I’m excited about that grade level commonal-
ity and consistency because I think it will help 
open up the resources for elementary teach-
ers.    • Participant

• It will be similar to what happened in the 
mid-1990s. When those learning goals got set, 

Caveat Regarding Aligned Curriculum

• Stephen Pruitt is coordinating the Achieve pro-
cess for the standards. He received a request 
from a prominent curriculum development shop 
before the first draft of the standards became 
public, basically asking, “Can we use your logo 
because we want to say that we’re aligned.” 
Maybe if you were generous you could say 
they were aligned to the framework. I hope 
somebody is going to be the arbiter of align-
ment around curriculum in a way that hasn’t 
happened historically. Otherwise we are all 
going to be left to our own internal process to 
figure out what is aligned to the vision. Until 
there are resources and incentives to do deep 
curriculum development moving towards the 

standards, it won’t happen.  • Philip Bell
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Group discussion

all sorts of professional development resources 
and very specific things came into play to help 
teachers understand the specifics of content 
knowledge. The same thing will happen again, 
maybe through curriculum that actually does 
a good job of rendering learning experiences 
that move towards the goals.  • Philip Bell

Crosswalk Between
Math, Science, & English Practices

• Are you aware of anybody attempting to do 
any kind of crosswalk between the Common 
Core Math Standards, particularly the practic-
es, and what we are seeing in the framework? 
Especially at the elementary level, that is re-
ally important.  • Participant

• There are groups trying to figure this out, 
especially at the elementary level. There 
is unprecedented opportunity in the policy 
documents to make the life of a teacher more 
simple. There are ambitious learning goals 
in each of the documents—math, ELA, and 
science—but practices are shared at a deeper 
level than we have ever had before. Evidence-
based argumentation shows up across all three 
documents. It is in disciplinary-specific ways, 
but there are general things that teachers 
can learn and then nuance to the disciplinary 
specifics.

Modeling using mathematical representation, 
that dance back and forth between the math 
standards and the science standards, is called 
out as it was in the climate change example 

[see ‘Excerpt,’ page 5 sidebar]. It is a math-
ematical modeling learning performance that 
actually coordinates across. As we were set-
ting the framework, two people at the table 
were involved in Common Core Math.

We are in a project now, funded by the Gates 
Foundation, to do a year-long biology course 
and a year-long English course. We are do-
ing deep crosswalks between Common Core 
ELA Science and Technology Standards, which 
are the reading and writing standards within 
ELA and the NGSS draft and the framework. 
The framework made clear that reading and 
writing of text is foundational to science and 
engineering investigation. Scientists spend 
more than half their lives interpreting text 
and generating text. Making your thinking vis-
ible and explicit through text, or representing 
your data and interpreting it opens up lovely 
learning processes.  

That is a professional development need in 
general. To treat reading and writing as is 
called for in the Common Core is not what 
most science teachers already do. There is 
a great synergy to explore and figure out in 
order to make the life of a teacher a little 
simpler, especially as nonfiction finds its way 
into the ELA standards.   • Philip Bell

Assessment Intentions

• For many years people said, “If only we had 
testing just like reading and math we’d get 
respect.” I don’t wish for that because I don’t 

Concern: Rigidity Instead of Fluidity

• Just a quick comment about this idea of how 
the practices get interpreted. I worry that the 
way in which the performance standards were 
formed will do the opposite of what you were 

saying in terms of fluidity and interdependence. 
It seems a bit arbitrary in terms of which con-

tent standards are connected to which prac-
tice. To me, these are examples of how one 

might engage simultaneously in the practices 
and in the standards, but they are just exam-

ples. What I worry is that they are married in a 
way that becomes rigid instead of being seen as 
examples, and that the coherence of the prac-

tices get lost in the performance standards.  
• Participant
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really want to have them decide. In reading 
and math, the measurement becomes the 
goal rather than providing information about 
how you’re doing. There is no good intention 
that can’t be undone. What is the intention of 
folks who are working on assessment, and how 
will that get expressed so that it won’t turn 
into something that will be the enemy of what 
we are trying to do instead of being helpful?    
• Participant

• Martin Storksdieck was talking about how the 
Board on Science Education has a project to 
do a consensus study to pull together a vision 
for assessment in relation to the framework 
vision, and he was hopeful that it could come 
out as a pre-publication by late spring or 
summer. It is still in process, so he can’t talk 
about what the committee is deliberating. He 
did say they are spending a lot of time looking 
at classroom assessment in the more forma-
tive category as a leading focus, and not high-
stakes accountability assessment. 

Unless ESEA gets reauthorized in a way that 
either includes science or dampens down 
accountability in ELA and math, we are in 
the situation we are in. My take is that the 
classroom level assessment is going to be 
crucial and is a good place to focus the field 
right now. However, my state science person 
is whispering in my head that to graduate high 
school in Washington State you have to pass 
the end-of-course biology test, so of course 
school systems are all organizing to get kids 
through biology. I was in a conversation with 

one public high school and they said, “Well, 
maybe we don’t teach physics anymore.” You 
can’t not teach physics, but there are pres-
sures on them other than the NCLB pressure.

At some level we have to figure out assess-
ment across the disciplinary areas in ways 
that make sense, ways that would allow 
Washington State to say, “We are not going to 
do that biology end-of-course test because we 
want an aligned assessment that is a better 
prophecy for science understanding by the 
end of high school.” At some point that has to 
happen, but I do want to underscore the fact 
that this should be a slow process. It a ten- to 
fifteen-year vision. We need to find our way 
into the work. We need as a field, to sequence 
it a bit so that we are doing it in the right 
order. • Philip Bell

Focusing on a Child’s 
Interdisciplinary Learning Experience

• Elementary school is an interesting point in 
a child’s development. The sidewalk tends 
to diverge, and it is not a single fork in the 
sidewalk that a child takes after fifth grade. 
There are five or six forks in the sidewalk. We 
go from a single teacher who has the child’s 
attention in all disciplines and has an oppor-
tunity, which some take and some can’t, to 
interface all the disciplines in the experience 
of a child through the course of a day. 

For the rest of their educational careers stu-
dents then get split into independent side-

Group discussion
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walks. What we have found, and where our 
MSP is hopefully moving, is the reconvergence 
of the math, the science, the engineering op-
portunities, the ELA opportunities, all coming 
back into single experiences in multiple envi-
ronments. The overlap is really in the way the 
practices are brought forth. When do NSTA, 
NCTM, and ACTE sit down at a table together 
and ask how these practices can occur in all of 
our environments together so that a child in a 
math classroom goes through an authentic sci-
ence practices lab as they are exploring math 
concepts? 

Someone mentioned a fourth grader trying to 
look at waves. We can’t get eighth grade edu-
cators to teach waves as it is right now, but 
can we provide the experiential opportunity 
for a child to at least be exposed at a fourth 
grade level to the fact that waves exist around 
us? My belief is yes. The problem is, it can’t 
happen in a single moment and unfortunately, 
the way education is happening currently, all 
of the standards, all of the experiences, and 
all of those crosscutting practices are happen-
ing in a single moment and then we move on.

How do we then empower the IHEs, the school 
district-level, and all involved, to say every-
body has to do this together? The math teach-
er can employ science practices as they take a 
child through a mathematical investigation in 
the practices as a scientist might go through 
it. The same thing can happen in an English 
classroom. They can write about a math or a 
science experience. 

So the documents are great if you read be-
tween the lines of the framework and really 
absorb the mindset that was behind it. It 
really broadens it out. The problem is that we 
as an education system are so bound by the 
idea that whatever is printed on the paper is 
what we have to do, and we have to do it at 
some given moment.

I was charged by the State of Georgia to look 
at their new engineering standards at the high 
school level. During a meeting, as we went 
through the standards the state department 
said, “We need to present the standards in 
this linear path because the teachers want 
the standards to correlate directly to the 
order in which they need to teach the mate-
rial.” Teachers in the room were also saying 
that was what their colleagues need.

The same thing happens in the sciences. If 
you look at some of the states’ science stan-
dards and at the scope and sequence of sci-
ence instruction, the standards map directly 
to the order in which the scope and sequence 
has to take place. What is being done, as 
these documents are being written, to get 
people to look between the words and actu-
ally focus on the experience?  • Participant

• There was an interesting appendix that was 
in the Next Generation Science Standards 
released in January that was about school 
design. It’s their practice to take those re-
sources down after the review period is over 
because they’re in revision, so if you can’t 

Interdisciplinary Curriculum Design

• One thing I hear underscored in your statement 
are different dimensions of curriculum design. 
Until we have curriculum that delivers a more 

interdisciplinary image of science and engineer-
ing in relation to math and language, broader 
fields of teachers won’t be able to come into 
that space easily. We could have a side-con-

versation about that. There is good work and 
research on the idea that if you take a really 

high-quality curriculum and let teachers adapt 
it and localize it, it is a very powerful move. 

If you let them invent curriculum from ground 
zero and define pieces and assemble it, that is 

not such a good move. You need to wait until 
the curriculum is in place because you can’t 

think about certain choices until you have re-
sources.  • Philip Bell
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Philip Bell

find this let me know and I’ll email it to you. 
It was basically saying here are three models 
for how high school might be organized to ac-
complish the learning goals in the framework 
and the standards. 

One was the classic biology-chemistry-physics 
arrangement, but interdisciplinary within be-
cause the learning goals fit together in a more 
interdisciplinary way. Second, you could ar-
range by the three disciplinary areas—all the 
life science standards, all the physical science 
standards, all the earth and space. The third 
model was the most interdisciplinary. Look-
ing at the full set, they were basically trying 
to guess what were the relevant progressions 
through this set of learning goals. The reac-
tion of the review panel I was on was, how 
would the system reorganize itself to be that 
interdisciplinary?

It’s a good conversation to have, and over the 
next five years I am hoping that a lot of dif-
ferent test beds show up to realize different 
approaches so that we can understand how 
a deep coordination between science, math, 
and engineering can happen.

The framework laid out engineering applica-
tions of science and technology at a much 
higher level than had been present in the 
past. Probably in this “STEM moment” we 
can infer why we thought that was a useful 
move. The states thought having a fourth area 
on engineering applications of science and 
technology was not so helpful, so they lob-

bied to embed them within the other three 
areas. In the January release there were these 
asterisked learning performances. Those are 
the ones that are more design-centered and 
engineering-related. The thought is, you’re 
showing how biotechnology fits within life sci-
ences, you’re making that kind of instructional 
move. I’m hoping really powerful curricula 
help do that work so that students are brought 
into design-related endeavors from kindergar-
ten through twelfth grade, parallel to science 
investigations, hopefully in meaningfully inter-
twined ways.   • Philip Bell

Implications for Teacher PD 

• You were talking about teacher development, 
which we have conventionally done by grade 
level. I think you were suggesting a different 
way to do it. Could you talk more about that?   
• Participant

• STEM disciplinary experts often think their 
most powerful role is helping people under-
stand disciplinary content knowledge, and 
that certainly is a huge, powerful role for 
them. What is new is actually around the 
practices. The eight practices are multifacet-
ed. The modeling practice involves all sorts of 
intellectual work that scientists do. I’m hoping 
the scientific community steps up to help peo-
ple understand the practices in that way. The 
footnote there is that scientists don’t know 
that what they do is special because they are 
living in the fishbowl of doing the work, so 

Retooling Schools of Education

• A lot of time, energy, and good value is spent on 
the retooling of the standards to make learning 
progress. When will we spend that same amount 
of effort to retool the training system? We can 
retool the standards, we can do our darnedest 
to offer PD to teachers in the field at the mo-
ment, but when will we really make an effort 
to retool the system that is putting people in 
the schools to do this kind of work? They are 
still coming out of schools of education with the 
alarming expectation that teaching is like what 
it was in the Seventies and Eighties, not the 
teaching that the standards and society are now 
trying to make happen.  • Participant
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you have to help them understand that the 
practices are not just obvious to everyone. 
I have a colleague in geochemistry, and we 
were reading about expertise in the geosci-
ences. He said, “I don’t know what is involved 
or what it’s about, that’s just what we do.” 
It’s an expert blind spot issue.

That is a grade band issue also. The standards 
laid out what modeling looks like in the K-2 
band versus the high school band, and they 
developed a kind of progression, which is a 
little bit more conjectural because we don’t 
have a research base on those progressions. So 
another role is to coordinate across, using sci-
entists or other tools to help teachers under-
stand that reasoning for evidence looks like 
this in second grade, reasoning for evidence 
looks like this in eleventh grade. Lets figure 
out how to bring them into this work around 
different ideas.

One of the deep inefficiencies around teaching 
that I see show up over and over again is the 
teachers’ belief that they need to restart the 
teaching of a topic, just because they can’t or 
don’t want to trust what came before. Often 
this is for very good reasons. I work with a 
lot of secondary teachers, and students don’t 
show up having learned what they needed to 
about light before you try to take them into 
that part of the physics curriculum. At the 
same time, I think if we organized ourselves 
to do professional development across grade 
bands so that in the third-to-fifth grade band 
we really get them to an understanding of 

Mining Past NSF-Funded Curriculum

• Regarding curriculum issues, is there any effort 
under way at Achieve or elsewhere to analyze 

past NSF-funded curriculum to see about align-
ment?   • Participant

• That is a really useful project idea. We need 
deep analysis of existing materials in which 
we’ve already invested heavily to see what 

would be involved in bringing them into align-
ment with the learning goals and standards 

and the framework. I’ve talked to folks at BSCS 
about whether we could do that or just need to 
restart. As of a year ago, they were thinking we 
mostly have to restart. EDC and TERC probably 

have positions on this as well in thinking this 
through.   • Philip Bell

light, by the time they reach high school and 
pick up those ideas again we are able to actu-
ally build on their prior knowledge. That is 
the kind of thing we should be thinking about 
because ideas unfold across K-12 in a new way. 
The math standards are the same way, so it’s a 
general issue that calls for professional devel-
opment to think differently.     • Philip Bell

Inquiry vs. Practices 

• I was reflecting on the science inquiry stan-
dards that we had in the mid-1990s. What is 
it you think is so innovative about the prac-
tices over the inquiry standards? Is it that it 
now looks at it in more detail because of the 
progression? A lot of these practices—model-
ing, reasoning, reflection—were in the inquiry 
standards.   • Participant

• Even though inquiry was defined through the 
standards in the Nineties, inquiry still came 
to mean many different things. It became 
forms of engaging kids in hands-on things that 
really weren’t about deep learning or engage-
ment in the knowledge work of the discipline. 
We tried not to use the word “inquiry” in the 
framework all. Our move was to say, if this is 
the one document that is going to travel, let’s 
not lead with the word “inquiry” because it 
has too many meanings. Let’s lead with the 
word “practices,” made up of these eight core 
practices, as a refinement of “inquiry.”

One of the things people do when they look 
at these is say, “Oh, this is the new scientific 

Group discussion
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method and you have to go through, one 
through eight,” and our reaction is, “No, no, 
no!” A very specific professional development 
goal is to be clear that different sequences of 
overlapping practices make up investigations 
that are meaningful, and there is no one set 
order. In our design work we talk about this as 
a “cascade of practices.” You’re trying to help 
the field understand that, and I don’t think 
we got there that often in the Nineties. 

We also have new literature about learning 
through the practices that we didn’t have 
in the Nineties, some of the richer underly-
ing substance of explanation or argumenta-
tion. Actually, we just have a richer research 
base to know how to support that, what the 
scaffolds are, and then what the learning 
outcomes are. We were moving in the right 
direction in the Nineties and we are building 
on that history pretty directly, but we are also 
updating it based on the research piece. 
• Philip Bell

Missing: The “How-To” Process 

• Teachers want to know how to teach this. 
Going through this whole progression from 
framework to standards and eventually 
implementation, I think that what I wanted 
to come out of all this was some process for 
how to do this, the whole country coming 
together to talk about process. It’s not about 
standards, it’s about a process to make this 
really work. We’ve had some little statements 
over the past day or so about the American 

education system as if it’s a joke. Well, it’s 
our constitution. Every state has that respon-
sibility to educate. I wasn’t looking for a set 
of standards. I think every state should do 
that, that is your responsibility, but this was 
an opportunity to come up with a process and 
a document that could guide what we do.

We’ve jumped too far, too fast. I would have 
loved to have seen someone say we have 
taken this too lightly. It was a rush to get to a 
document. You’re trying to turn around a ship 
as if you want to turn around a Volkswagon. 
You cannot do that. I would have loved to see 
someone go into a corner and ask, if this is 
the vision we want, how do we get there? We 
are very good at writing what we want but not 
how we’re going to do it. And I am very fear-
ful that the document will fail because we are 
misusing it. This is my rant.

We’re talking about assessment, we’re talk-
ing about instruction. We don’t have teachers 
to teach it! What difference does it make if 
we get a perfect standard, a perfect test, if 
we don’t have teachers to teach it? Go into a 
corner, look at what’s needed, come out and 
give it to us, and then let the state do what 
the state has to do to make it a reality.  
• Participant

• That was an incredibly important rant. To 
be honest, I wasn’t sure I wanted to go to 
the table to be part of the standards set-
ting process. Because of what has happened 
around NCLB, I didn’t necessarily think it was 

Group discussion

Building the Plane as We Fly It

• I appreciate the thoughtfulness I’ve heard here. 
I fear that my state, New York, will not move 
slowly because there is an urgency here tied to 
the economics of the state science and technol-
ogy education. If you go to the state’s website 
there’s a motto that they use: “Building the 
plane as we fly it.” They actually have a video 
of a plane being built while passengers are on 
it and they say, “We know we’re doing that, it’s 
okay.” That’s my fear—I think it’s coming fast 
and furious.    • Participant
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a productive move. Ultimately I did because it 
was an opportunity to update a vision for the 
field more broadly, to say this is what we are 
questing after, this is what every student has 
a right to. The system should organize itself 
to make sure that students have the degree 
of freedom in their lives to make all sorts of 
life decisions that many students can’t make 
right now. At the moment, standards are the 
one policy mechanism that has the chance of 
reorganizing the entire system and opening up 
conversation.

There are a lot of threats, like going too 
quickly with assessment, and all sorts of 
things to worry about. There is one group in 
the process conversation with whom we could 
all productively engage. The state science su-
pervisors are part of a project called Building 
Capacity in State Science Education. There 
is the opportunity to have that be a thought-
ful, long-term process, and not just a mad 
rush to solve the next thing that’s hitting the 
system. In our state I know that it has opened 
up all sorts of collaborations across the state 
that are really generative and seem to have 
a long-term impact, that aren’t just about 
doing the standards. 

At the same time, I will say that equalizing 
opportunities to learn is such an ongoing 
challenge. This is a resource-intensive set of 
learning goals, and we haven’t figured out 
how to equalize access in that way. That is 
one of the biggest issues that we need to 
keep working on.   • Philip Bell

  

Opportunity for Collaboration and Coherence 

• For the first time I see a real opportunity for 
various school districts to come together in 
a consortium to develop it, instead of each 
school district trying to figure out how to play 
this out, especially in areas where there is 
a lot of mobility between school districts. It 
would be a convergence of resources. I would 
then play that up to states, which could work 
together regionally. Or it could involve states 
that are similar to each other, even though 
they are not contiguous. Again, they could pool 
resources to create actual models of what this 
looks like. As a former teacher I know that 
teachers want to do, to act, but don’t know 
what it looks like. 

There is an opportunity for consortiums of 
universities and colleges, especially those that 
produce a lot of teachers, to come together to 
create models of what this looks like. It’s not 
just about the teacher in the third grade, it’s 

about all the people who educate the teacher 
in the third grade. We haven’t ever had that 
moment where we could come together be-
cause my standards were different from your 
standards, or I teach fifth grade and you teach 
third grade. All of this is an opportunity for 
people to come together to create it instead of 
everybody doing their own thing.  • Participant

• The opportunity for increased coherence is 
profound and new and is ours to squander if we 
don’t figure out how to organize ourselves. It is 
surprising to me how many teacher education 
programs are not oriented to the vision. Those 
of us motivated towards coherence just need 
to figure out how to get those wheels moving. 
We do have projects across districts now that 
are doing just what you are suggesting, saying, 
“We want to bring teachers together over these 
three practices over this next year. Let’s do it 
together.” That wasn’t happening before.  
• Philip Bell


