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SINTE GLESKA UNIVERSITY 
 

PRINCIPLES OF LEARNING AND TEACHING: GRADES K-6 & 7-12 
 

Major Cognitive Processes Associated with Student Learning 
 
• Critical thinking; creative thinking; higher-order thinking; inductive and 

deductive thinking; problem structuring and problem solving; memorization 
and recall; social reasoning; and representation of ideas 

 
In order to promote higher order thinking and problem solving capabilities, teachers must 
demonstrate and understanding of, and skills to apply the following cognitive processes: 
 
Critical thinking 
The process of evaluating the accuracy and worth of information and lines of reasoning 
• Types of critical thinking 

• Hypothesis testing 
• Verbal reasoning 
• Probabilistic reasoning 
• Argumentative analysis 

• Strategies for teaching critical thinking 
• Teach elements of critical thinking 
• Embed critical thinking skills within the context of authentic activities 
• Model critical thinking 
• Provide a variety of opportunities to practice critical thinking 
• Use higher-order questioning techniques 

 
Creative thinking 
A form of transferred learning that involves applying previously learned knowledge or 
skills to a new situation 
• Two components 

• New and original behavior that is not learned from someone else 
• An appropriate and productive result, such as a useful product or effective 

solution to a problem 
• Strategies for fostering creativity 

• Show students that you value creative thoughts and behaviors 
• Promote intrinsic motivational strategies and rewards 
• Use higher-order and thought-provoking questioning techniques 
• Provide the time that creativity requires 
• Establish a classroom environment that gives students freedom and security to 

take risks 
 

Higher-order thinking 
A cognitive process that requires students to go beyond the recall and memorization in 
order to solve a problem, create a new product, or critically evaluate a situation. 
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• To promote higher-order thinking, teachers should: 
• Utilize strategies that require and maximize metacognition 
• Introduce and teach study strategies that promote higher-order thinking 
• Use higher-order and thought-provoking questioning techniques 
• Introduce lessons using novelty and creative ways to pique interest in the topic 

 
Inductive and deductive thinking 
• Inductive thinking – Using information from specific facts or ideas to constructing 

general principles 
• Deductive thinking – drawing a logical inference from two or more pieces of 

information  
• Related to Piaget’s Concrete Operations Stage 

• At this stage, students are able to: 
• Differentiate one’s own perspective from the perspective of others 
• Understand conservation (the amount of something stays the same if 

nothing is added or taken away) 
• Understand reversibility (certain processes can be reversed) 
• Reason about transformation (change and its effects) 
• Use multiple classifications for objects and concepts 

 
Problem structuring and problem solving 
• Problems can be structured as: 

• Well-defined – a problem in which the goal is clearly stated, all information 
needed to solve the problem is provided, and only one answer exists 

• Ill-defined – a problem in which the desired goal is unclear, information needed to 
solve the problem is missing, and multiple solutions may exist 

• Teachers should: 
• Teach problem-solving strategies 
• Teach topics with depth and breadth 
• Utilize prior knowledge assessment strategies 
• Provide opportunities for students to work with both well-defined and ill-defined 

problems and help them learn to identify characteristics of both types 
• Give students opportunities to apply what they know and can do in a variety of 

ways and to new situations 
• Use multiple assessments 
• Utilize technology to promote problem solving 

• Spreadsheets to analyze data; simulations to formulate hypotheses and 
interpret results 

 
Invention 
• An open-ended problem-solving task; the process of creating something new 
• Invention-teaching: A constructivist approach where students begin learning with an 

activity that can result in many possible solutions (as in discover learning) 
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Memorization and recall 
• Memory – the ability to save mentally save something that has been previously 

learned 
• Recall – the process of “finding” information previously stored in one’s memory 
• Short-term memory – the working memory that holds and actually thinks about and 

processes a limited amount of information 
• Long-term memory – the component of the memory that holds knowledge and skills 

for a relatively long time 
• Teachers must understand, and be able to apply, the information processing theory 

that focuses on specific ways in which learners mentally think about new information 
and events 
• Sequence of steps in information processing 

• Attention 
• Processing 
• Storing 
• Retrieving 

• When information must be retrieved (recalled0 quickly, assign practice 
exercises that help students learn to automaticity 

• Provide adequate practice opportunities 
• Teach retrieval cues, such as mnemonics 
• Teach metacognitive strategies 

 
Social reasoning 
• The process of thinking about how other people are likely to think, act, and react 
• Two aspects of social reasoning 

• Perspective taking – to understand and get along with other people by looking at 
things from another’s perspective 

• Social information processing – the mental processes involved in understanding 
and responding to social events 

• Teacher should: 
• Give students opportunities to interact with others in pairs or small groups 
• Help students solve interpersonal conflicts by providing guidance strategies 
• Foster perspective thinking 
• Help students develop skills in accurately interpreting others’ behaviors and 

intentions and using appropriate responses in a variety of social situations 
• Provide opportunities for interaction among diverse groups 
• Model respect 

 
Representation of ideas 
• Using multiple ways to help students understand and represent knowledge 

• Examples: 
• Using graphic organizers for verbal-spatial representation of ideas 
• Using pictures, speech, and text for a visual representation of ideas 
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Students preparing for the PRAXIS exam are encouraged to review the portfolio 
required for this course.  In addition, students should review their Student Teaching 
Internship portfolios, of which the artifacts are aligned with the INTASC Principles.  
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