Basics of Higher-Level Thinking

Metacognition

1. Learners’ knowledge and beliefs regarding their own cognitive processes

2. Their attempts to regulate those cognitive processes to maximize learning and memory

Effective Study Strategies


1. Identifying important information


2. Taking notes


3. Retrieving relevant prior knowledge


4. Organizing


5. Elaborating


6. Summarizing


7. Monitoring Comprehension – Evaluate

Factors Affecting Strategy Use


1. Knowledge base


2. Previous comprehension monitoring

3. Beliefs about the nature of knowledge and knowledge acquisition


4. Study strategies training

Transfer


1. Positive or Negative (facilitation or inhibition)


2. Specific or General


3. Amount of instructional time

4. Extent to which learning is meaningful rather than rote

5. Extent to which principles rather than facts are learned


6. Variety of examples and opportunities for practice


7. Degree of similarity between two situations


8. Length of time between the two situations

9. Extent to which information is seen as context-free rather than context bound

Problem Solving

1. Well-defined and ill-defined problems

2. Strategies


a. algorithms – step-by-step instructions


b. heuristics – general problem-solving strategy



EXAMPLE:


I-Identify problems and opportunities

D-Define goals, represent the problem

  

E-Explore possible strategies

   

A-Anticipate outcomes and act

  

L-Look back and learn

2. Means-ends analysis – identify the goal to be attained, the current situation, and what needs to be done to reduce the difference between the two conditions.

3. Extracting relevant information

4. Representing the problem – graphic representation

Creative Problem Solving


1. Incubation – don’t rush to a solution

2. Suspension of judgment – consider all possibilities (brainstorming – quantity, not quality)


3. Appropriate climate – relaxed, playful

4. Analysis – analyze and juxtapose major characteristics or specific elements of a problem

5. Engaging problems – “the motivational value of connecting problem solving to real life or simulations of real life…”

6. Feedback – provide practice with feedback on process, not just answer

Teaching Problem Solving

1. Teach problem-solving strategies within the context of specific subject areas – not as separate skills.


2. Provide scaffolding for difficult problems.

3. Ask students to explain what they are doing as they work through a problem.

4. Have students solve problems in small groups, sharing ideas about problem-solving strategies, modeling various approaches for one another, and discussing the merits of each approach.

Critical Thinking


1. Verbal reasoning


2. Argument analysis


3. Probabilistic reasoning


4. Hypothesis testing


5. Decision making 

Teaching Critical Thinking


1. Teach fewer topics, but in greater depth

2. Encourage some intellectual skepticism and communicate the message that our knowledge and understanding of any single topic will continue to change over time.


3. Model critical thinking

4. Show students that critical thinking involves considerable mental effort, but that the benefits often make the effort worthwhile

Strategies for Promoting Higher-Level Thinking

1. Emphasize meaningful learning and conceptual understanding over rote memorization.

2. Teach higher-level thinking skills within the context of specific topics.

3. Communicate that much of what we “know” about the world is subject to change as new evidence comes in.

4. Encourage higher-level thinking through group discussion and projects.

5. Use authentic activities to promote transfer of thinking skills to real-life settings.


6. Foster dispositions as well as skills.

7. Incorporate higher-level thinking into assessment activities.
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