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Matthew Krehbiel’s persistence has paid off. 

Krehbiel oversees science education for the 

Kansas department of education, and for 

the past 2 years he has briefed his state’s 

Board of Education every month on how the 

department is getting ready to join a national 

initiative to redefi ne the teaching of science 

in U.S. elementary and secondary schools. 

Last week, the board voted 8 to 2 to 

adopt the Next Generation Science Stan-

dards (NGSS). The action makes Kansas 

the third state (after Rhode Island and Ken-

tucky) to embrace the vol-

untary standards since they 

were rolled out in April by 

a consortium of 26 states 

and a slew of private orga-

nizations, including AAAS 

(which publishes Science) 

and the National Academies’ 

National Research Council.

A former high school 

science teacher, Krehbiel 

is gratified to see his hard 

work pay off. But he and 

other leaders in the NGSS 

movement know that imple-

mentation could take many 

years. The nascent debate 

over NGSS also promises to 

shine a spotlight on science, 

a subject that has traditionally played sec-

ond fi ddle in the public’s eye to mathemat-

ics and reading. Science educators are both 

enthused and anxious about the chance to 

argue their case on a national stage.

“It’s relatively easy to achieve the fi rst 

goal of adoption [of NGSS]. But the scale of 

‘Now what?’ remains immense,” says David 

Evans, executive director of the National 

Science Teachers Association (NSTA).

A reminder of the rough road ahead 

came 2 days after the Kansas vote, when 

a Washington, D.C., education think tank 

gave NGSS a “C” grade. In a 66-page report 

by a panel of seven scientists, the Thomas 

B. Fordham Institute argues that NGSS is 

weaker than existing science standards in as 

many as 20 states.

“Yes, there will be real pushback in some 

states. So we’re encouraging everyone to be 

patient,” says Stephen Pruitt, head of Achieve 

Inc., a nonprofi t in Washington, D.C., formed 

by state governors and industry that is coor-

dinating NGSS-related activities (nextgen-

science.org). “We think [widespread imple-

mentation] will take 3 to 4 years.”

In development since 2009, NGSS is fol-

lowing a path plowed by the Common Core 

State Standards Initiative, which covers 

reading and mathematics. Both initiatives 

require states to develop and implement a 

new curriculum with relevant classroom 

materials, train both veteran teachers and 

those preparing to enter the fi eld, and draw 

up tests that align with the standards. To bor-

row an analogy from fi eld sports that others 

have used, standards set the bar for students; 

the curriculum is how they train to clear it; 

and test scores measure their performance.

But NGSS expects to take a more lei-

surely pace to implementation than the Com-

mon Core, which has drawn the ire of groups 

who consider it a federal intrusion on local 

education matters. Some 30 states adopted 

the Common Core within its fi rst 6 months, 

and by next year all consortia members—

45 states and the District of Columbia—

have promised to begin testing students on 

material aligned to the new standards.

One major difference between NGSS and 

current science standards is that NGSS tries 

to simultaneously get students to understand 

how science is done (practice) and its practi-

cal value (applications) along with master-

ing content (facts). Too often, NGSS propo-

nents say, students are now asked to simply 

memorize defi nitions and equations and par-

rot back that knowledge on a test.

“As one Kansas school board member said 

before the vote,” Pruitt recalls, “ ‘There’s no 

way we can know everything in science any-

more. But we should know enough to under-

stand anything new and apply anything old.’ I 

think that’s just brilliant.”

The Fordham Institute’s C grade refl ects 

a fear that students will spend too little time 

learning the facts and, thus, won’t have 

enough knowledge to apply. Its report also 

says that the standards are not suffi ciently 

rigorous to prepare the country’s more than 

50 million precollege students for college-

level work and jobs and that they slight the 

mathematics needed in high school physics 

and chemistry courses.

Pruitt argues that the Fordham analy-

sis is outdated: “They are using the last-

generation standards to judge 

the next-generation stan-

dards we have developed.” 

Addressing the National 

Academies’ Board on Sci-

ence Education (BOSE) a 

day before Fordham released 

its critique, Pruitt said that 

“we need to redefine rigor. 

As it’s now used, rigor has 

led to a culture of rigor 

mortis.” Margaret Honey, a 

member of BOSE and presi-

dent of the New York Hall of 

Science, agrees with Pruitt 

and thinks that it is impor-

tant “to combine rigor with 

curiosity and engagement.”

Critics of NGSS often 

equate rigor with a fi ne-grained treatment 

of a topic, Pruitt says. But NGSS con-

sciously avoids what he calls “worksheet 

standards”—skills that a student can dem-

onstrate simply by doing a set of homework 

problems. Fordham’s criticism that NGSS 

calls for too much “practice” and too little 

“content” reflects a fundamental misun-

derstanding of the two terms, Pruitt adds. 

“Practice requires students to know the con-

tent so that they can then seek out the appro-

priate evidence,” he says.

Politics aside, Evans says that NSTA is 

scrambling to help not just its 60,000 mem-

bers get ready for NGSS, but also to provide 

the necessary support to the nation’s 3.2 mil-

lion teachers of K–12 science. “More than 

80% of the teachers we surveyed are excited 

about NGSS and think it will make an enor-

mous difference,” he says (see graphic). 

“But barely one-third expect there will be 

suffi cient resources to help them do what 

they think will necessary. Resetting large 

numbers of teachers and giving them what 

they need is a really daunting challenge.” 

–JEFFREY MERVIS

Science Standards Begin Long, Hard Road to Classroom
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Help wanted. In a recent online survey, most NSTA members said they like the Next 

Generation Science Standards but worry about how it will be implemented. 
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