Beliefs and Classroom Practice
How do your beliefs effect your teaching and students’ learning?

Beliefs

Practices

• How do students learn most powerfully?
• What conditions are required for
powerful learning?
• What is our mission?

• What is the role of the teacher?

• What is our vision for teaching and learning?

• What is possible in the classroom?

Practices

Beliefs
LEARNING

Contexts

Contexts
• How well do we know the students we teach?
• How does technology change the What and How of learning?
• What are the larger global shifts that should inform our teaching

Learning Culture
• How do we support

and encourage
professional learning?
• How do we attend to the
emotional aspects of
learning?

Questions are the answer
Penick, John E; Crow, Linda W; Bonnstetter, Ronald J
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Questioning Strategies
(getting students to think critically)

Notes:

Effective Use of Questions for Scientific Inquiry
Students are often reluctant to answer questions or express their ideas for fear of rejection or embarrassment.
A teaching strategy to address this includes ways to ensure students can answer that first pivotal question,
then follow-up with questions appropriate for that particular student. The instructor is able to learn about the
student’s thinking and then proceed to more complex levels of inquiry. The following is a tool for developing
and using questions to promote science inquiry. These are all open questions (none can be answered by a
simple “yes” or “no”), but avoid “why?” which can be overwhelming. The mnemonic HRASE can help to
remember a logical order for questions (Penick, et al 1996).
History: Students can almost always report what they have done. This is the logical beginning for inquiry and
serves as a useful entry point. Examples include:
• What did you do?
• What happened?
• In what order did you …?
• What procedure did you use?
Relationships: This type of question asks students to compare two things, ultimately leading to recognizing
patterns, an essential part of science. Examples include:
• How does this compare to … (other students’ findings, other experiments or procedures)?
• Where have you observed something like this before?
• What seems to be a common element in all of your findings?
• If _______ happened, what happened to ______?
Application: Applying knowledge to new situations or in new ways is a true test of understanding and allows
the student an opportunity to practice and cement what was learned.
Examples include:
• How could you use this?
• Where can you find examples in the real world?
• What problems could this solve?
Speculation: Students go beyond the data to extrapolate and imagine future scenarios. This requires a solid
understanding of how a phenomenon works and the ability to speculate based on this information is a
complex skill. After a student makes a speculation, follow-up questions might include:
• What would it take to prove that?
• What if you … (changed, eliminated, added, waited …)?
• If you wanted to prevent that from happening, what could you do?
Explanation: In the final and most cognitively sophisticated level, a student is asked to communicate an idea,
process, or theory to explain the nature of the phenomenon and how it occurs. It can be useful to ask them to
limit their vocabulary (“explain so a 10 year old can understand”) or eliminate
certain key words (“explain evolution without using the words population, species, or selection”).
• How does that work?
• What causes that to happen?
• How would it affect your explanation if I changed ?
• How does your explanation fit this other phenomenon?
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Classroom Management Scenarios
1. After a couple weeks of synchronous online classes, you thought your students would be
responding more to questions - either in the chat window or verbally. It's really difficult to
assess if they are understanding, paying attention, or even there at all. Then, when
someone does respond, it's always the same student! What can you do to encourage
participation?
2. Since November, Darla’s grades have suddenly dropped from a “B+” to a “D” average. In
class, she seems distracted and not herself. What should you do?
3. On the Canvas discussion posts students are required to respond to their peers. Sarah's
peer response is always only 'Good job!'. You notice that other students are beginning to
give similar unhelpful responses, what do you do?
4. Students are conducting group experiments in the lab. Ahmed in group 3 has asked
some great questions. You find yourself focusing on their group more than others, and
the other students now begin to look disengaged. What do you do?
5. Kenyon continually shares memes in the chat when working in small groups online.
Sometimes the memes are on topic and sometimes not. It takes extra effort to create
community virtually, but the memes distract everyone from the topic at hand. How can
you curb this behavior?
6. Your lab activities require the students to use an app to upload data to a national
database as a semester-long assignment. Izzy complains that the app’s privacy policy is
too invasive and does not want to use it on their personal equipment. You checked it out
and it took 17 minutes just to read the privacy policy. What should you do?
7. Bill complains in a very belligerent manner in class about the type of questions on an
exam. He believes that the questions were not what had been covered in the class and
in homework assignments. He continues to be a disruption to you as you review the test.
What do you do?
8. A student comes to class, is engaged in the class chat, and turns in assignments on
time. The student’s grade is suffering because they have some non-specific technical
difficulty during presentations and test. You have recommended the excellent campus IT
department and offered the student extra time to get the assignments done. What next?

