
Goals:
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• Obtain and share ideas for planning teaching
• Learn some conversation techniques

Problem of the dayPreparing for teaching



Preparing 



Assume you as 
a TA is asked to 
step in at 10 for 
someone sick to 
hold a "seminar" /
"gruppetime".

Think, pair, share:
• Spend 2 minutes alone thinking
• Discuss in groups
• Share in chat



Constructive Alignment





1. Identify the learning outcomes. What should the 
students learn from these exercises? (Kompetansemål)

2. Solve only the problems you do not know how to solve.

3. Identify problems or topics that could be difficult for the 
students to understand.

4. Plan out how you will explain the problems above. Try
to view the problem from the student's perspective, what 
Is expected of them to know?

Remember: whether you can solve the problems is 
somewhat irrelevant! What is important is whether you can 
teach the students how to solve the problems themselves!

Do spend time preparing. Don’t spend time solving every 
exercise.

"Regneverksted"



Tips and tricks for preparing 
for seminars.

• Begin with the end. Clearly define what you want your
students to have learned or understood after the session.

• Post it: Either write it on the blackboard or orally convay to
the students what you want them to learn. One sentence ^^

• Understand the concept: Beforehand see that you
understand the overarching concepts of the session. How 
would you explain the general themes / concepts?

• Measure: Plan how you will assess if the students have 
learned what you want them to.

• Engange the students: Plan good questions to make the
students discuss in groups. Problem of the day.



Communication & Guidance



Are you a one armed bandit?

• Dont be an "answering machine" for the students, where
they pull your arm and the correct answer falls out.

Group work:
• How can we make students check their own answers?

Think, pair, share:
• Spend 2 minutes alone thinking
• Discuss in groups
• Share a sentence in chat





Polya’s First Principle: 
Understand the problem

• What are you asked to find or show?

• Do you understand 
all the words used in the problem?

• Can you restate the problem in your own words?

• What do you know? / Is there enough
information to enable you to find a solution?



Polya’s Second Principle: Devise a plan

• Guess and check
• Make an orderly list
• Eliminate possibilities
• Use symmetry
• Consider special cases
• Use direct reasoning
• Solve an equation

• Look for a pattern
• Draw a picture
• Solve a simpler problem
• Use a model
• Work backwards
• Use a formula
• Be ingenious

Ask the students to show what they have tried
or ask if they have any ideas for how to solve the problem



Polya’s Third Principle: 
Carry out the plan

• Allow the students to attempt their plan on their 
own!

• Failing is a natural part of learning =)

• Encourage the students to pick another method
to solve the problem if they did not succeed



Polya’s Fourth Principle: Look back

• Make the students check if their own answer makes 
sense.

Polya mentions that much can be gained by taking the 
time to reflect and lookback at what you have done, what 
worked, and what didn’t. Doing this will enable you to 
predict what strategy to use to solve future problems

Every student: Is my answer correct???



• Which problem are you working on?
• What is the problem asking you to do?
• What information does the problem give 

you?
• How far have you come / what have you 

tried?
• Give the student a starting point. Look

at page x in the book, try this equation...

• Ask: "Do you need help?" (Avoid yes/no q's)
• "What you have done is wrong. Do X in stead."
• Not circling around in the classroom.

Don't

Do







5 Practices for 
Orchestrating Productive 
Discussions in seminars

1. Anticipating • Do the problem yourself • What are students likely 
to produce? • Which problems will most likely be the most useful 
in addressing the goal of the seminar / exercise?

2. Monitoring • Listen, observe, identify key strategies
• Keep track of approaches • Ask questions of students to get 
them back on track or to think more deeply

3. Selecting • CRUCIAL STEP – what do you want to highlight? 
• Purposefully select those that will advance their ideas

4. Sequencing • In what order do you want to present the student 
work samples? • Do you want the most common? Present 
misconceptions first? • How will students share their work?
Draw on board? Put under doc cam? ...

5. Connecting • Craft questions to make the themes come alive.
• Compare and contrast 2 or 3 students’ work – what are the 
relationships? • What do parts of student’s work represent in the 
original problem? The solution? Work done in the past?

Margaret S. Smith & Mary Kay Stein, NCTM & Corwin Press, 2011 www.nctm.org



Share your solution with your neighbour. 
Can you find another solution togheter?











Summary

• Accept that the student will solve the 
problem differently than you – even if it is suboptimal.

• Try to ground your explanation in the attempt 
the student has already made.

• There is nothing wrong with you showing a "better" 
solution after the student has solved the problem.

• Controversial: Whether you can solve the problem or 
not is irrelevant. The key point is enabling the student 
to solve it. No point in solving the problem for the 
student.



Summary

• Give the students time to think

• Planning is important.

• Your time is limited, spend it wisely!

• Convey the purpose of the lesson to the students and yourself

• Use talk moves and ask open-ended questions

• Make the students explain and do their own work.

Techniques: • Think Pair Share • Another and another,
• Asking questions without giving direct answers, 
• Problem of the day
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