
AICE THINKING SKILLS 9694 SUMMER ASSIGNMENT  

Please be familiar with the steps involved with critical thinking as it relates to problem 

solving: 

STEP ONE:  Identify the Problem.  Read the problem.  Make sure you understand all the 

words and ideas.  You may need to read the problem two or more times.  Information 

might be presented in a range of different forms, using tables or diagrams in addition to 

text. Different pieces of information will be related to each other in many different ways, 

which might be explained through a simple mathematical model. 

STEP TWO: Analyze/investigate/deconstruct the problem, look at it from different angles. 

It’s like you are an investigator.  Identify missing information that needs to be identified 

before solving the question.  Reaching the solution to the problem may require some simple 

mathematics to be performed, based on the relationships that exist between the different 

pieces of information.  Identify what you are looking for within the problem. Presenting 

information in a different way often allows different insights to be gained about the data 

that is available. Recognizing patterns that exist in data can be very helpful for solving 

problems. 

When considering problems that involve objects that can be moved into different positions 

and orientations, it can be very useful to be able to identify key features that confirm that 

the shape is unchanged.  Many problems are solved by first considering much simpler 

versions of the problem. Once simplified versions of problems have been solved, it is 

important to be able to look at how that solution helps with the solutions to more 

complicated problems.  It’s hard to find something if you are not sure what it is! Read the 

problem again and look for words that tell you what you are looking for! 

STEP THREE:  Brainstorm and come up with a several possible solutions.  

 Identify various solution to solving the problem:  

 DRAW A DIAGRAM 

 MAKE A SYSTEMATIC LIST 

 ELIMINATE POSSIBILITITES 

 USE MATRIX LOGIC 

 LOOK FOR PATTERNS 

 GUESS AND CHECK YOUR WORK 

 IDENTIFY SUBPROBLEMS 

 ANALYZE THE PROBLEM AND ALL IT'S VARIABLES 

 SOLVE AN EASIER RELATED PROBLEM 

 CREATE A PHYSICAL REPRESENTATION 

 WORK BACKWARDS 

 DRAW A VENN DIAGRAM 

 CONVERT TO ALGEBRA FORMULA IF APPLICABLE 

 EVALUATE FINITE DIFFERENCES 

 ORGANIZE INFORMATION IN MORE WAYS 

 CHANGE FOCUS IN MORE WAYS 

 VISUALIZE SPATIAL RELATIONSHIPS 



STEP FOUR:  Evaluate the results and decide which solution fits the situation best. 

It's vitally important that students have multiple opportunities to assess their own 

problem-solving skills and the solutions they generate from using those skills. Frequently, 

students are overly dependent upon teachers to evaluate their performance in the 

classroom. The process of self-assessment is not easy, however. It involves risk-taking, self-

assurance, and a certain level of independence.  

  

 Skills needed to be successful with Problem-Solving: 

1.  Data Extraction: Questions may give information in words, tables or graphs. Most is 

quantitative (measurements, weights, heights, etc.) but some qualitative elements such 

as  color or shape. You are given necessary criteria for choosing one specific item or a range 

of items from the data presented to find the final solution to the question at hand. The skill is 

to select the correct item or range of items from a set which includes some unnecessary data 

which act as destractors. This type of question may also include a small amount of simple 

processing, e.g. to find a journey time from a timetable giving departure and arrival criteria: 

the correct departure and arrival time should be found from the timetable and the journey 

time found by subtraction. 

 

2. Data Processing: Students are given information in words, tables or graphs. The data must 

be used to answer a question. One or more items from the data should be used  to compute an 

answer. The method of using the data will be clear. The skill is testing you on your ability to 

choose and use given  data correctly. This category of question may rely on some data 

extraction as well as processing, but this will not be the main emphasis of the question.  

 

3. Finding a Procedure: Questions may give information in words, tables, graphs, pictures or 

diagrams. Students are given a problem to solve (this will in most cases have a numerical 

solution but it may also be in other forms). The method of solution is not immediately 

obvious and you have to choose a suitable method of using the data to come up with the 

answer. The skill is to work out how to use the data in a suitable 

way to solve the problem, and then produce a solution.  

 

 

 

 



4. Searching: Questions may give information in words, tables, graphs, pictures or diagrams. 

Students have to solve a problem by searching for a solution. 

 Searching can be in two forms( these forms will be discussed in class). It may be necessary 

to search the data given to find the correct pieces of information to use. In general, it will 

also be necessary to consider several possible scenarios which may solve the problem, then 

to decide which, for example, is the best according to a given factor. The required skills are 

to identify a suitable method of searching and to carry it out correctly.  

 

5. Identifying Similarity: Questions may give information in words, tables, graphs, pictures or 

diagrams. Candidates have to solve a problem by searching for a solution. Searching can be 

in two forms. It may be necessary to search the data given to find the correct pieces 

of information to use. In general, it will also be necessary to consider several possible 

scenarios which may solve the problem, then to decide which, for example, is the best 

according to a given factor. The required skills are to identify a suitable method of searching 

and to carry it out correctly.  

 

6.  Suggesting Hypotheses: Students will be asked to match information in one form to the 

same information in another form (e.g. table to graph), or in a different representation of the 

same form (e.g. matching a time-distance graph with the same data presented as a time-

velocity graph). The information given and derived may be in words, tables, graphs, pictures 

or diagrams. The skill required from the students is to recognize the correct data item or data 

set from several others which are presented.  

 

7. Spatial Reasoning: Students are given information, usually as graphs or tables. This will 

typically illustrate how one variable changes as a function of another or with time. Students 

select, from a list, a statement or an additional piece of data which would explain the nature 

of variation in the data. The skill is to make a reasoned choice of a possible cause of 

variation.  

 

8.  Data Necessity and Sufficiency:  Students must decide what data is either necessary to 

contribute to the solution of a problem or sufficient, along with other data, to solve the 

problem. For example, a question could be of the form ‘Which of the following additional 

pieces of data would be sufficient to answer this question?’. You're not usually asked to 

solve the problem.  

 

 



9. Working with Models: A model of a set of data may be in the form of a graph, a diagram or 

a written description. Students are given a scenario which includes information on the way in 

which a parameter or a process varies. They are then asked to choose a representation of this 

variation in another form which models the data presented. A more difficult question might 

expect the candidate either to derive a mathematical model and use it, 

or to use a given model to produce an answer. The skill is to recognize how one set of 

information may model either another set or a real situation.  

 

10. Choices and Decisions: Questions give data in words, tables, graphs, pictures or diagrams 

and a set of criteria. Students choose from a set of options based on the given data and 

criteria. This involves a search of some sort. In the simplest sense, this would be just 

extracting an item from the data set (and would be equivalent to type PS1) or the search may 

involve an amount of data handling. The skill is to be able to make an informed decision by 

combining a set of information and given criteria for selection.  

 

 


