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What is Think-of-your-thinking Worksheet?

The worksheet requires students to actively record down both their reasoning and difficulties encountered while they are trying to solve a problem. This conveys the prominent message of both the solution and reasoning behind the solution are equally informing in the course of learning

Positive outcomes expected
· Develops students habit of monitoring ones thinking path and problem solving process

· Consolidate understanding through articulating the reasoning behind each step of the solution

· Allows teachers to diagnose students’ difficulties and therefore provide help correspondingly

Design of the Think-of-your-thinking Worksheet
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Solution

 

 

  

What are you thinking

?

 

                                        

                                                     

         

 (Your thoughts, logic & difficulties)

 

Instructions

 

1.

 

You are required to solve the assigned problem.

 

2.

 

Write down your solution set (as you 

usually

 

do) and put it in the left column

 

3.

 

While you are solving the problem, report thoughts and reasoning on how you arrive at the solution. 

You could also report encountered difficulties and your attempts to get around these obstacles

 

4.

 

Make sure you 

don

’t

 write 

the right column 

after

 you

 have completed the left column

 and have a 

balanced entry between the two column

 

5.

 

Feel free

 to use visual aids such as pointers o

r arrows to show your thoughts

 

 

First Aid Kit

 

If you have trouble to start w

riting the right column, see if going through 

the following questions can help you:

 

1.

 

What did I do first to accomplish this task? Then next? Next?

 

2.

 

What did I know that enabled me to do these steps?

 

3.

 

H

o

w 

did I know I was doing it correctly or well?
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Providing Feedback A compare-with-an-expert Portfolio

The Think-of-your-thinking Worksheet can be conveniently used for providing feedback to students and helping them to see their misconceptions. What you need to do is to complete the worksheet for a few questions which many students would find difficulties. See how it works!

Sample Instructions for Students




Exercises Regular Toning of your Thinking
It costs you no extra effort at all to use the Think-of-your-thinking Worksheet if you have already assigned students to do problem sets regularly. What you need to do are:


Teaching Aid Making your thinking visible—Thinking Aloud


Self-Study Aid Be your own surveillance camera!

More Application…
The Think-of-your-thinking Worksheet is ideal for many settings in your teaching, such as providing a frame for your students to generate meaningful discussion. Here is a scenario of how it is used:
The concept behind the Think-of-your-thinking worksheet should not be limited to only mathematical problems. The skill of being able to think behind one’s thinking is equally valued in other disciplines and subjects. If you are teaching a non-mathematical course, you may still want to give this worksheet a try. 
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	Share your ideas

Send us your experience of using this tool to share with your fellow teacher!

http://www…







Quick Tips:


Simply provide your students with the Think-of-your-thinking Worksheet


It is necessary to spend some time to go through the instruction with them in some details in the first time


Reassure them that they will not only learn to solve the problem set but will also improve their abilities to learn
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Instructions


This portfolio will count for x% of your final grade.


In this exercise, you are required to:


Complete the assigned problem set with the Think-of-your-thinking worksheet


After grading, your worksheet will be handed back along with a copy of your teachers’ version of Think-of-your-thinking worksheet


Compare your solution to your teacher’s (both the answers and steps taken). Identify if there is any discrepancy between yours and your teacher’s reasoning, if so, what are they. 


Think critically whether the discrepancy is due to any misunderstanding of yourselves. Correct your misunderstanding by all means.


Write a “My Understanding Report” to detail what you have misunderstood and how you have discovered and corrected it.


Keep the worksheets and your reports in a portfolio for future revision.





You may find the Think-of-your-thinking Worksheet and the “My Understanding Report” difficult to work through, however upon completion, you will develop these abilities for learning:


Monitoring your own reasoning in parallel with the process of thinking


Analyzing and correcting your misconceptions


Articulating clearly your understanding and difficulties encountered





A mathematics teacher was running out of ideas of how to make his tutorial more interactive, and was tired of giving another lecture to his students. Whenever he tried to explain how a problem set was worked out, he employed the concept of Think-of-your-thinking template. He drew a line to split the white board into halves, as he worked on the solution, he encouraged students to give spontaneous comments and guesses of why a particular steps were taken, and invited alternative routes to solve the same steps or problem. When the full set of solution was arrived, the full picture of the relationships from one steps to another were clearly illustrated with arrows, circles, different colored marks on the split-half white board. 


The insertion of this brief activity can make students to become more engaged in the tutorial and to ponder upon the reasoning behind steps with teachers’ close guidance and assistance.











The Think-of-your-thinking worksheet is simply a divided-page.


On one side, students write the steps, arithmetic of the solution in the normal way. On the other side students are required to write the thoughts, reasoning and difficulties encountered








Rationale:


It is not uncommon that students could arrive at an answer for a problem by blindly carrying out the algorithm and without understanding the concept and the logic behind the steps. By engaging students in thinking behind the steps, it:


develops students’ habit of monitoring ones thinking path and problem solving process which is a very important metacognitive skill


Instills the idea that both reasoning and arriving at a correct answer are equally important








The simple divided-page design





Full instructions for use, that you simply do not need any extra preparation in order to invite your students to use the Think-of-your-thinking worksheet 





We provide tips and questions for students to get comfortable with this exercise format. In this way students would not be easily discouraged during the first few tries of the exercise














The Think-of-your-thinking Worksheet offers novel ways for you to assess your students. The worksheet itself is just a tool derived from a concept, therefore, if you would like to apply the idea of Think-of-your-thinking in your teaching but need more guidance and support, please see our suggestions in the coming section. 








Thinking Aloud? Have I done it already?


The idea of thinking aloud may already be known to you, or you have employed it in your teaching for a while. If it happened the idea look foreign to you, don’t be intimidated, or think it is a complicated teaching method which requires a lot of instructions and training in order to use it. It means actively reporting your thinking, and make your thinking paths visible to others via verbalization when you are working on a task (it could be a mathematical problem, a case study…)





Will your students appreciate this…?


Students always could not quite see links between the final product of reasoning and the process of reasoning itself. Novice in reasoning needs explicit highlights of the crucial logics behind steps and hints on how things are worked out. And this is exactly what Thinking-Aloud can do. It is not a new topic to teach, it is an illustration of how thing is done. Students would become more confident in solving problem set if they can get a full picture of how thing is done. 





Can I afford the time to do this…?


Reasoning does not always pertain to a long-winded lecture; it could be a few key statements, which could pinpoint the links from one step to another. You can use our template worksheet on the overhead projector, or simply draw a line on the white board, your points can better brought out with minimum extra effort made to put it in a visual way!


You do not need to do it on every problem or case. Select problems that could best represent a host of concepts and logics that you want to teach might be a good way to do. 











Let’s Think-Aloud together!


Thinking aloud is not an exclusive method for teaching. Any one who wants to improve their learning and thinking skills are welcomed to adopt it. Once you have demonstrated how Think-Aloud works in class, encourage your students to do it on their own whenever situation necessitates.
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