Using Questions to Support Students’ Science and Literacy Understandings

We are teachers, we have all been students, and we are quite familiar with questions.  We have encountered and asked many, many questions in different settings.  We have responded to and reacted to questions in various ways.    The intent of this workshop is to think about questions that can support students’ science and literacy understandings. 

One way to think about using questions to support students’ understanding and learning is to ask, “What do I want to have happen?”  Do I want students to find evidence to support an explanation or opinion?  Do I want them to make connections to other experiences, knowledge, concepts . . .?  Do I want them to consider more possibilities, alternative causes, opinions or explanations?  Do I want them to summarize what they have done or read so far?   . . .
Questions to Open Explorations 
There are questions that we ask in order to anticipate, to bring forward the students’ related experiences/observations/readings/understandings/knowledge.   The phrasing of “before” questions is important if we are to open students to possibilities and not narrow their focus prematurely.   This is not the time for prediction questions. (“Read the title, Look at the cover.  What do you predict this book will be about?”  Either it is so obvious that it does not serve a real purpose, or is inappropriate because there is no basis for a prediction.)  It is not the time for, “What do you want to learn about ____?”   Children don’t know what they want to learn before they explore and know some of the possibilities.
· Tangentially related questions.   Example: Think about shells you have seen or heard about.  Where were they?  What kinds of shells?  What do you know about shells?   . . . A question like this helps the student make connections and ask herself further questions while exploring.  Perhaps the student will make connections to the protective function of seed shells or turtle shells, or she might wonder about the muscles that open and close clam shells.
· Questions to assess students’ understandings, misconceptions, and to find those in the class who will become resources for others.  Student responses to What do you know about ___(lifecycles, electricity, friction)? and, What are you doing when you are ___ (hearing, lifting a heavy object) questions will help you plan  activities.  
Questions during Explorations
Most questions need to be asked during explorations, rather than before and after.  During exploration questions can direct attention and suggest possibilities, can set the stage for investigations or the need for more data.  This is a time that the teacher can ask a question that will move the student from an observation to understanding.  Students will internalize these questions and begin to question themselves as the year goes on.
· Directing attention in science: “Look at _________that trail behind the snail!  What do you see?” 

Directing attention in reading and writing: “Listen to the verbs you used (in your 
writing).  What do you hear?  What do they help you see?  Feel?”

“Reread the part where _____ and _____ are talking about ____________.   What 
do you see?  What do you hear beyond the words?”
· Directing attention to what is happening:    “What is happening now?”  (The snail moves away when I shine the flashlight on it.)  “How could that be a useful response?  Can you think of any advantages to the snail?—disadvantages?” 
· Building on what you do not see/observe:  “Is that what you expected?”  “That’s a surprise to me— the snail kept right on going.  I was sure it would stop.  Why do you suppose it didn’t?”  This is similar to the questions we ask students when reading—“Think about what the author did not write, what the author did not tell us.”  This is especially important in reading informational text.  “What questions are answered in this writing/article/book.?”  “Are these the important questions?”  “Are these your questions?” What don’t you see? (science) What didn’t the author tell you? (literature) 
· Building on comments and causal explanations:  “You’ll want to think more about that.  (My snail likes the flowers on my shirt.  It’s moving right to them.)  How do you know?  What could you do to check?  What evidence would convince a scientist?”  We can talk over some plans when we get together.
·  Identifying problems, making plans:  “Every time I pick up the snail to look at the underside, it goes in its shell.”  “That’s a problem.  Maybe we can think of  a different surface for the snails to move on—what materials can you see through?”  “I’m trying to find out what makes the slime so silvery when it dries.  What do I look under in the index?”
Questions during class meetings following exploration

It is important to have whole class meetings following explorations and investigations.  This is important after book explorations and after science explorations.  The student talk following initial exploration will focus on observations.  (What did you notice?  How did you decide what book/s to explore?  What did you do when you first picked up the book?  How did you read the book?  What did you notice when you got your snail?  What did you do?  What did the snail do?)  During these discussions teacher and students will pose many questions. These after exploration discussions increase the experience/knowledge base of students and open them to more possibilities/alternatives  than they would consider on their own.
Evidence questions and questions to build explanations and to support opinions

We often pose questions while interacting with students during exploration.  (See above.)  After exploration and further investigations when students are discussing their reading and writing and/or presenting “work in progress” in science it is time to ask sharply focused questions.  “How do you know?” is the beginning question.  This question demands evidence from a focused science investigation. Students will ask, “Is that fair?” when they notice that a classmate has not controlled variables. Will the same thing happen if you . . . .?  is another question that will send the student back for more evidence.  This is also a time to use expanded questions.  Begin by stating what the student did and said, “You observed the snail turn when it came to the rough sandpaper. You explained the snail’s response by telling us, “Rough surfaces hurt the snail’s foot.”  Then ask an evidence question. “Does the snail always avoid rough surfaces?  How many times have you observed this behavior?  Have you seen the snail turn other times when it did not come to a rough surface?” “What will happen if you use ____,   if you move ___?”  (What will happen if you put the snail in the dark?  Will the snail respond the same way if it is on a different surface?)

When students read information, “How do you know?” questions require a rereading of text and further investigation of the author and content.  “When was this book/article written?”  “Who is the author?”  “How does the author know—where did the information come from?”  “Does this book validate your observations and explanations?”

When reading fiction students write discussion questions and submit the questions to the group.  The group then decides which of the submitted questions to discuss.  After selecting questions students reread and put markers in their books at places that support their response.  Students have found that when they begin by stating observations and then moving to a question or series of questions, the discussion is richer.   
Phrasing Questions 

There are many ways to word the questions we ask.  If we want our students to replay and to reflect on what they have done, what they now believe, what they know, our phrasing can be very important.  If we ask, “What is evaporation?” we may get the definition from a book that does not reflect the student’s understanding.  Some other possibilities are: “What did you learn about evaporation?  How does this fit in with what you already knew?”  or, “What is your definition of evaporation?  How could you explain evaporation to someone who was just beginning to learn about it?  Can you draw how it works?  What would you draw to show him?”   I find that concept definitions are best asked after the students have their own working understanding/definition.  Then we look at book definitions and compare them to our definitions.  When asked too soon, students give the bold face definition.  
Reflection questions and reflection stems

Using extended prompts that contain questions is one way to begin students’ reflection process. In my classroom, after we have written in response to a prompt, we discuss not only the content of our response, but how particular questions pushed our thinking.  Later, I shorten the prompt to a “stem” and add it to a chart titled, Writing to Think and Learn in Science.  Students often refer to this chart when they are writing their unprompted reflections at the end of exploration/investigation time.


I have grouped some of the “stems” I use by the purpose they fulfill.  You will note that the stems are not written in the form of questions, but rather as statements.  Sometimes moving questions to a different form helps students ‘own’ the information and puts the student in control of her thinking/learning.  You can try alternative wording with your students, and then discuss their reactions/responses.  The first few I have written both as statement stems and as questions.
Problem Solving and Assessment:

· I had a problem, _________________.  This is how I solved the problem ________________________________________ .   (During science when you had a problem, what did you do?)

· The procedure I used to _______________________ is _______________________.  (Can you tell us what you did, exactly-- so that another scientist could do the same thing?  What procedure did you follow to _____?  How did you organize your data?  What made you decide that was a good way to organize your data?)
· My rule for _________________________________ is ______________________.  (Do you have a rule for what happens when you __________?)  
· My idea about why ____________________________ happens is ______________.–my explanation for________ is _________________.  (Do you have an explanation for what happens when ________?)
· This is how I know that __________________________________.

Learning something new, making connections and summarizing:
· What I discovered/learned about ____________________________________________.

· How ______________________________ fits in with what I already know about _________________ .

· What I think about _________________________________________.

· I think __________________________________ means.

· My definition of ________________________________ .

· I could teach someone about /how to/how to use a _____________________________.

Problem/question identification:

· I was surprised when _______________________________.   Now I want to find out about/figure out why or how to_______________________.

· This is the problem I had when I _______________.

· I think my problem is ________________________________.

· Some questions I have (still have) about _____________________ are__________.

· The problem I had doing ____________________ is__________________________.

· Read over your Scientist’s Notebook entries from your exploration.   Underline your observations.  ) I have these questions about what  I observed.  ________________

Questions about students’ inquiry process
Sometimes we speak of ‘owning’ the information or the concept.  Ownership suggests being able to use the knowledge.  Questions can help students understand their own inquiry process.  Over the years I have compiled a collection of questions that I find effective in assisting students in their inquiries and in developing their understanding of the ways of science. 

Some questions help us think about our inquiry process: 

· What surprised you?

· What are you wondering?

· Where do your questions come from?

· What makes a good question?

· What are some of the questions that you ask yourself as you explore and investigate?
· What are some of the questions that I ask that you find helpful?  How do they help you?

· How do you decide what to record?

· How do you use your Scientist’s Notebook

· What are you doing when you are doing science?

· How do you know when to stop investigating/ that you are finished?

· Do you ever give up on, abandon, your idea/question/explanation?  Why?  When?

· How do you decide if an explanation is a good explanation.  What makes one explanation better than another?

· If someone asked you to help write an explanation what would you do/how would you help?

· What makes you revise your explanation?

· What kind of evidence do you find convincing?

· What do you do when you get stuck?

· How do you decide what to do next?

Questions for Thinking about Science in Books

Following are questions I have used to help students think about science in trade books.  Sometimes we all write to the same question.  Other times the questions I put in books are tailored to the particular book, and every child who reads that book adds to the response sheet.  At other times students select from several questions.  We always discuss responses after writing.
· What makes a book a science book?

· What does a science book do?
· How did you read this book?  How/when will you use it?
· What does this book make you wonder about, and/or how does it make you wonder?  
· What does this book help you understand, think about, ask questions about?
· What kind of science did the author need to know to write this book?

· Reread your book and think about where the science is in this book.  What kind of science is it?  (Remember to put in markers, or make notes about pages and places to help you when you talk about the book with the class.)

· What questions did the author have in her mind that she answered in this book? Did she tell you enough?  Are these important questions?  Are these the same questions you have?  What other questions might she have asked?

· What does the author think is important?  What does he want you to think about?  How do you know that the author thinks this is important?
· We have talked about the “language of science” and the ways scientists use words.  Does this book use words the way scientists do?  Does the author use words that are hard to understand?  Does the book explain scientific words in a way that is helpful to you?

· How does the author think like a scientist?  How does this book make you think like a scientist?

· Does the author make any comparisons in this book?  What kind?  How do these comparisons help you think about science?

· Think about the connections in this book?  Does the author make connections to other parts of science?  Did you make any connections to other things you know?  What kind of connections did you make?

· When a scientist reads this book what would the scientist notice? . . .think about? . . .look at? . . .talk about?  How would a scientist read this book?

· What do you think is most interesting in this book?  How does it interest you?
· Was there a part of this book that you found confusing?  Did you stop and say, “I really need the author to tell me more about this.”  Is there a part that you question?  
· Think about the illustrations in this book.  What different  kinds did you find? (Photographs, drawings, diagrams. . .)  Where are they?  How did you use them?  When did you “read” them?  

PAGE  
1
Connecting Science and Literacy in the K-8 Classroom   University of Missouri--St.Louis    September 29-October 2, 2005

Jeanne Reardon  jbreardon1@verizon.net


