
The D riving Q uestion Board: 

Putting Students at the H elm  of Science Learning

T
hose w ords from  the N ational R esearch 

C ouncil (N R C ) of the N ational A cadem ies in 

A  Fram ew ork for K –12 S cience E ducation: 

P ractices, C rosscutting C oncepts, and  C ore Ideas 

signify the im portance of students developing 

the ability to ask good  questions and  clearly 

define problem s to achieve understanding about 

phenom ena. A sking questions and  defining problem s 

is the first of eight scientific and  engineering 

practices (S E P s) identified  in the Fram ew ork and  is 

key to achieving perform ance expectations in the 

N ext G eneration S cience S tandards (N G S S )* and 

other standards influenced  by the Fram ew ork.

“S tudents of any grade level should  be able to ask 

questions of each other about the texts they read , 

the features of the phenom ena they observe, and  the 

conclusions they draw  from  their m odels or scientific 

investigations,” the Fram ew ork states.  

“. . . Facilitating such evolution w ill require a 

classroom  culture that respects and  values good 

questions, that offers students opportunities to refine 

their questions and  questioning strategies, and  that 

incorporates the teaching of effective questioning 

strategies across all grade levels” (N R C  2012, 56).

O ne pow erful tool that supports that classroom  

culture in three-dim ensional science education is 

the driving question board  (D Q B ). A  D Q B  is a public 

display of student questions about a puzzling or 

intriguing event that drives learning forw ard . M ore 

than a visual rem inder of w hat questions students 

have asked , the D Q B  is a m echanism  to value 
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student backgrounds and  experiences and  then 

build  student understanding of science concepts as 

they use evidence to revise their thinking and  track, 

revisit, and  answ er their questions about the event or 

phenom enon. 

The D Q B  is a central elem ent of O penS ciE d  m iddle 

school units, all of w hich have been identified  as 

Q uality E xam ples of S cience Lessons and  U nits 

and  m ost of w hich have received  the N G S S  D esign 

B adge— the highest rating of excellence from  

the rigorous E ducators E valuating the Q uality of 

Instructional P roducts (E Q uIP ) R ubric for S cience 

(N G S S  2022).

“W hat is unique about three-dim ensional learning 

is the opportunity for students to be involved  in the 

thought process and  decision-m aking about w hat 

the class should  be figuring out and  how  the class 

should  be figuring it out,” O penS ciE d  C urriculum  

D irector S arah D elaney explains. “It [the D Q B ] is about 

engagem ent and  ow nership  of the learning and  m aking 

it very clear w hat w e’re trying to m ake sense of and 

how  w e’re going to go about doing it.”

“S tudent learning is driven by their questions,” 

O penS ciE d  O utreach D irector M att K rehbiel adds. “The 

D Q B  draw s in students w ho m aybe haven’t thought 

that science is relevant to their lives before. B ecause 

now , the reason for m y learning is, ‘I’ve got these 

“ 
Q uestions are the engine that 

d rive science and  engineering 

…  A sking  q uestions is essential 

to  d evelop ing  scientific hab its of 

m ind .
” (N R C  2012, 54)

Credit: Courtney Baker, Haddonfield Middle School, Haddonfield, New 
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questions about this thing that’s happening in the w orld 

that I don’t quite understand  and  w e’re going to figure 

that out together as a class.’ This shifts the ow nership 

for learning to the students.”

Q uestions in Science
In science, asking questions can be as im portant as 

discovering answ ers to those questions. S cientific 

questions lead  to answ ers found  in explanations 

supported  by em pirical evidence, including evidence 

gathered  by others or through investigation (N G S S , 

n.d .). 

W hen investigating phenom ena in a three-dim ensional 

science classroom , students’ questions should 

eventually:

• Go beyond yes/no answers
• Require answers that explain how and why a  
 phenom enon w orks

• Demand empirical evidence
• Lead to explanations and models that advance  
 know ledge and  apply that know ledge to new   

 situations

(S chw arz, P assm ore, and  R eiser 2017, 100)

W ith the D Q B , the goal isn’t to begin an investigation 

w ith the perfect question. From  a preassessm ent 

standpoint, it’s im portant to not apply too m any 

restrictions to get a true picture of students’ 

understanding at the beginning of a unit. Q uestions 

can be driven by w onderm ent and  curiosity, can be 

answ ered  em pirically through the investigations, or can 

be explanatory.

“Initially, it’s totally ow ned  by the student. It’s their w ay 

of thinking and  seeing the w orld  in their questions, 

and  so w e’re putting up  and  honoring it and  using 

it as a guide,” D elaney says. “A ny w ay the student 

phrases the question is fine as long as it m akes sense 

to the student, so they’re not feeling lim ited  by lack 

of academ ic language. Later on in the unit, students 

w ill learn the form al vocabulary for w hat they are 

describing.” 

B y regularly using a D Q B  intentionally throughout the 

year, students learn to recognize w hat m akes a w ell-

defined  scientific question. “You get their questions 

out and  talk about them  as a class,” K rehbiel says. 

“A sk things like ‘W hich of these questions do w e think 

w e can answ er w ith evidence?’ or ‘W hich of these 

questions can w e do investigations on?’ O ver tim e, 

students get better at asking scientific questions 

w ithout having to do a separate precursor exercise on 

‘H ow  to A sk a S cientific Q uestion.’”
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N G S S  P ractice 1: A sking  Q uestio ns and  D efining  P ro b lem s P ro g ressio n

G rad es K –2 G rad es 3–5 G rad es 6–8 G rad es 9–12

B uilds on prior 

experiences and 

progresses to asking 

sim ple descriptive 

questions that can be 

tested

B uilds on prior 

experiences and 

progresses to specifying 

qualitative relationships

B uilds on prior 

experiences and 

progresses to specifying 

relationships betw een 

variables and clarifying 

argum ents and m odels

B uilds on prior 

experiences and 

progresses to 

formulating, refining, and 
evaluating em pirically 

testable questions and 

design problem s using 

m odels and sim ulations

(N G S S  Lead S tates 2013, 51)

“ 
It [the D Q B ] is ab out engagem ent and  ow nership  of the learning  and 

m aking  it very clear w hat w e’re trying  to  m ake sense of and  how  w e’re 

going  to  go  ab out d oing  it.
” — S arah D elaney
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Im plem enting the D Q B
“There’s a lot of intentionality to the physical setup  of 

the classroom  to really establish the understanding 

that w e as a com m unity have all these questions 

and  now  w e w ant to figure them  out,” D elaney says. 

The D Q B  can be as sim ple as a large sheet of poster 

board  displaying the unit question or can be a shared 

softw are application, but it should  be easily accessible 

to all students to establish it as a resource that’s 

driving learning.

There’s also design that goes into the process that 

leads up  to preparing questions for the D Q B  so 

students can find  success in it. In O penS ciE d  m iddle 

school units, an anchoring phenom enon routine occurs 

over several days to spark curiosity and  help  students 

develop  questions (O penS ciE d  2020, 14–16). 

• Introduce a puzzling, relatable phenomenon and  
 have students as a learning com m unity focus  

 on w hat they notice, m ake observations, look for  

 patterns, and  consider w hat about the phenom enon  

 needs to be explained .

• Invite students to try to make sense of what is  
 happening, voicing their initial ideas even if  

 they’re inaccurate. This generates ideas that lead  

 to questions and  initial explanations they’ll w ant to  

 investigate. It’s im portant for students to  

 individually m ake sense of the phenom enon and  

 then go public w ith their ideas.

• To build disciplinary core ideas and crosscutting  
 concepts that can be applied  to other events,  

 students identify related  phenom ena, creating a  

 personal connection and  investing them  in the  

 class exploration. 

• Students individually post a question on the DQB.  
 “W hen w e get to this point, students are prepared .  

 They’ve been able to think about this,” D elaney  

 says. “They know  w hat their question is. . . . A nd  as  

 students get com fortable w ith this routine, they get  

 better and  better at asking questions and  thinking  

 outside the box a bit.” 

From  that point on, the D Q B  guides the lesson’s 

investigations. R elated  questions are displayed 

together, and  students consider actionable w ays 

to answ er a question as a class. Throughout the 

investigation, students revisit the D Q B , review ing w hat 

they have answ ered  and  considering w hat they w ant to 

answ er next.

K rehbiel, w ho provides professional learning to 

educators, acknow ledges that introducing a D Q B  for 

the first tim e to students doesn’t alw ays go sm oothly. 

“This is a very different experience for som e teachers. 

The students aren’t used  to it, and  the teacher isn’t 

used  to it,” he says. “A ny big change in instructional 

practice is not going to go perfectly the first tim e. B ut 

the teachers w ho keep  after it and  figure it out talk 

about how  it can be a transform ational experience for 

them  and  their students.” 

The D Q B  as part of the three-dim ensional science 

learning process can “unleash the curiosity and 

creativity and  intellectual capabilities” of students, 

K rehbiel adds, leading teachers to realize that students 

are capable of doing m ore than anticipated .

 “S tart w here they’re at, value that, think about 

their know ledge and  experiences, and  build  on that 

foundation,” he advises. “. . . The result w ill be a 

pow erful im pact on student learning.”
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Equitable and R elevant
The D Q B  lays out a w elcom e m at for every student 

to have a voice in the conversation about the 

phenom enon being investigated— draw ing out and 

valuing the know ledge and  experience students bring 

to the classroom — and  prom otes equity w hile listening 

to every student’s w ondering. B ut it also requires a 

transition for students w ho have historically sat quietly, 

w orking to absorb  w hat the teacher is saying. 

“W e have structures built in to support our kids 

feeling safe to share their ideas, but it’s also im portant 

that the teacher highlights and  celebrates diverse 

perspectives,” D elaney says. “It’s scary to ask a 

question that is different from  anyone else, but that’s 

often the m ost valuable thing, and  w e w ant teachers to 

celebrate that.”

W ith the D Q B , the focus shifts to a collective learning 

adventure, w ith every idea and  life experience helping 

the class m ove forw ard .
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“If it’s facilitated  w ell, it’s an opportunity for students 

w ho have struggled  in school— w hether they’re 

em erging m ultilingual learners, in special education, or 

m arginalized  due to their race, ethnicity, or gender— to 

find  their voice and  engage in m eaningful science,” 

K rehbiel says. W hen students realize that others in the 

class share thoughts sim ilar to their ow n, it validates 

their ideas and  draw s them  further into the discussion. 

A s part of learning, students are encouraged  to 

connect the phenom enon to som ething com parable 

to their personal experiences. A s students becom e 

fam iliar w ith the process, they begin to routinely 

transfer understanding. “A s a result, students say the 

learning they’re doing is relevant to them ,” K rehbiel 

explains, adding that surveys across all dem ographics 

dem onstrate this. “In O penS ciE d’s m iddle school 

field  test, m ore than 90 percent of students say, ‘The 

learning I’m  doing in the classroom  is relevant to m e’ 

and  part of that is because their questions are being 

answ ered  from  the driving question board .”

C redit: S hutterstock
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A  LESSO N  EXAM PLE: Sound W aves

D ay 1: B egin by engaging students in a com m on 

experience involving the phenom enon: a video 

of a m an in a truck turning on loud  m usic, 

leading w indow s across the parking lot to shake. 

(O penS ciE d , n.d .)

S tudents m ake observations, w rite w hat 

they notice and  w onder, and  then have a 

conversation about it. The class dives a little 

deeper and  agrees that the speakers are m aking 

the noise. S tudents realize that m aybe they 

can look at the speaker to see w hat’s going 

on. S tudents w atch a slow -m otion video of the 

speaker, generating additional questions. 

D ay 2: S tudents create individual m odels to 

show  w hat they think is happening w ith the 

phenom enon. The class com pares the initial 

m odels and  develops explicit, shared  norm s 

betw een them . A fter sharing sim ilarities, 

differences, and  uncertainties, the class 

considers a consensus m odel. A t this point, 

students know  a speaker and  a w indow  are 

involved , D elaney says, but there are question 

m arks everyw here.

D ay 3: S tudents choose a focal norm  and  share 

ideas of related  phenom ena and  experiences 

they have had . The teacher asks, “H ave you ever 

seen som ething like this before? D oes it rem ind 

you of anything else?” This prom otes m ore 

shared  observations and  w onders.

E ach student looks through everything they’ve 

done so far and  w rites on a sticky note— nice 

and  big w ith a black m arker— the one question 
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that they really w ant to figure out. They put their 

nam e on the back of the sticky note w ith pencil. 

S tudents form  a physical circle— a S cientists 

C ircle— to construct a D Q B . The teacher is 

behind  the students, giving students ow nership 

of their learning. O ne student begins: “I’m  

w ondering” and  says the question aloud  to the 

class. S tudents w ith sim ilar questions raise their 

hands. That student chooses another student 

to read  their question. A s questions are read , 

they’re grouped  by topic area on the D Q B . W hen 

all students have posted  questions, the result is 

a D Q B  filled  w ith w onders. 

S tudents determ ine w hat question they w ant to 

investigate first and  brainstorm  actionable ideas 

that can answ er that question. 

D ay 4+: S tudents com e back to the D Q B  

throughout the lesson, revisiting questions they 

have answ ered  and  considering w hat they need 

to answ er next. In closing the lesson, students 

m ay take their sticky notes from  the D Q B  and 

say w hat the answ er is, providing proof that 

all the questions they developed  have been 

answ ered .

“O ne of the things that I love about this is if you 

w alk into a classroom  and  ask a student, ‘W hat 

are you doing and  w hy are you doing it?’ there’s 

never the response that ‘This is the assignm ent 

for today’ or ‘I don’t know ’ or ‘W e’re filling out 

a w orksheet,’” D elaney says. “The answ ers are 

alw ays, ‘W e’re trying to figure out our question,’ 

so it really m akes that w ondering and  curiosity 

visible.”

P heno m eno n : H ow  can a sound  m ake som ething m ove?

Lesso n : H ow  does a sound  source m ake som ething like this happen?
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800.334.5551

LEAR N  M O R E

Learn how  O penS ciEd’s high-quality instructional 

content together w ith C arolina’s production 

expertise, service, and support are transform ing 

science education at Carolina.com /curriculum .

O penS ciE d  is a nonprofit organization that brings 

together educators, philanthropic organizations, 

curriculum  developers, and  professional developm ent 

providers to im prove science education through high-

quality science instructional m aterials and  professional 

learning. Its goal is to provide access to a free, 

coherent, rigorous, research-based  set of instructional 

m aterials that support all students in m eeting the 

vision for science literacy described  in A  Fram ew ork 

for K -12 S cience E ducation  and  the N ext G eneration 

S cience S tandards.

C arolina B iological S upply C om pany is a leading 

supplier of science teaching m aterials. H eadquartered 

in B urlington, N orth C arolina, it serves custom ers 

w orldw ide, including teachers, professors, 

hom eschool educators, and  professionals in health- 

and  science-related  fields. C arolina’s expert scientists 

and  teachers have partnered  w ith O penS ciE d  to 

reengineer lessons and  m aterial to provide an 

easier path to im plem entation w hile m aintaining 

the standards for high-quality instruction m aterial. 

C arolina’s C ertified  Version of O penS ciE d  units for 

grades 6–8 are available for the 2022–23 school year.

AB O U T C AR O LIN A   AB O U T O penSciEd

*N ext G eneration S cience S tandards®  is a registered tradem ark of 
W estEd. N either W estEd nor the lead states and partners that developed 
the N ext G eneration S cience S tandards w ere involved in the production 
of this product, and do not endorse it.
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