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Abstraction

(developed at SUNY at Stony Brook)

Description - Abstracting is the process of finding and extracting the essence from the concreteness in a process or an object. It involves making connections among concrete things by picking out key elements or similar characteristics from a multiplicity of particulars and generalizing from observation. It is the construction of frameworks to test identified boundaries. This construction allows for classification by determining similarities and linking components. Abstracting culminates in the formulation of simplifications that are then applicable to other contexts.

Ranked Criteria/Factors List

1. identifying similarities

2. # of layering capability; seeing possibilities of layers

3. identifying components

4. classifying

5. making Linkages

6. observing

7. identifying the boundaries

8. constructing frameworks




9. simplifying






10. using prior knowledge

Performance Levels for Abstraction

Level 1
Concrete Individuals
1. miss many significant components and refuse to group anything.

Level 2
Students
1. see the obvious components and need to be led to use frameworks.

Level 3
Graduate Students
1. often see many of the subtle components and use standards conventions as frameworks.

Level 4
Faculty Members

1. see relative importance of most components and expand on existing structures.

Level 5
Top Flight Researchers
1. inventory every significant components and structures a new and meaningful classification for each abstraction.

Abstraction

(developed at SUNY at Stony Brook)

Description - Abstracting is the process of finding and extracting the essence from the concreteness in a process or an object. It involves making connections among concrete things by picking out key elements or similar characteristics from a multiplicity of particulars and generalizing from observation. It is the construction of frameworks to test identified boundaries. This construction allows for classification by determining similarities and linking components. Abstracting culminates in the formulation of simplifications that are then applicable to other contexts.

Ranked Criteria/Factors List

11. identifying similarities

12. # of layering capability; seeing possibilities of layers

13. identifying components

14. classifying

15. making Linkages

16. observing

17. identifying the boundaries

18. constructing frameworks




19. simplifying






20. using prior knowledge

Performance Levels for Abstraction

Level 1
Concrete Individuals
1. miss many significant components and refuse to group anything.

Level 2
Students
1. see the obvious components and need to be led to use frameworks.

Level 3
Graduate Students
1. often see many of the subtle components and use standards conventions as frameworks.

Level 4
Faculty Members

1. see relative importance of most components and expand on existing structures.

Level 5
Top Flight Researchers
1. inventory every significant components and structures a new and meaningful classification for each abstraction.

Measure:
Being Connected

Highly Connected Individuals

1. Consistently seek information and experiences to expand one’s knowledge of others and demonstrates a respect for other ‘s views.

2. Leverage highly positive self-concept to exploit the full potential of digital technology.

3. Consistently and freely interacts with and moves across all social and economic levels without regard to discipline.

4. Enthusiastically seeks, initiates, or leads highly disciplinary teams

5. Makes informed, but independent decisions motivated by intellectual curiosity and circumscribed by ethical reasoning.

Actively Connected Individuals

1. Needs to be developed

2. Have a good self-image and seeks to find solutions through application of technology.

3. Are team members who are very willing to work with others outside his/her discipline.

4. Frequently interacts with community and can move among a few different social and economic levels.

5. Make informed  decisions motivated by an interest in knowledge and additional ethical standards.

Selectively Connected Individuals

1. Occasionally seeks information to expands ones knowledge of other and is usually able to appropriately interact with others.

2. Harnesses moderate self-image to use technology only when required to do ones job.

3. Choose which teams to be on and limit which disciplines with which to work.

4. Occasionally interacts with community when it is to the individual’s self interest.

5. Make decisions based on the ethical practices of others and seldom seeks new knowledge.

Minimally Connected Individuals

1. Needs to be developed

2. Have poor self-image leading to technology used only when forced.

3. Reluctantly serves on teams in minimal role and little involvement with other disciplines.

4. Reluctantly interacts with community when pushed and required.

5. Make decisions after testing the opinions of others to be certain that their decision is acceptable and considered ethical.

Hermits

1. Must have explicit direction in learning about others and need to be told how to interact with others.

2. Have very low self-image and leads to technological immobility.

3. Are non-participatory team members who won’t work outside their disciplines.

4. Rarely interacts with any in community and only then when absolutely critical.

5. Make decisions motivated by interest and personal survival and does not use ethical reasoning that includes a larger community.

Critical Thinking Definition
Critical thinking is the synergistic process of constructing and applying knowledge efficiently and effectively to produce insights beyond the obvious, draw conclusions, solve problems, and make quality decisions.  It is also essential for doing research and creating new knowledge.  Critical thinking spans areas of skills such as analysis, synthesis, information processing, reasoning, and creativity. It is the ability to make linkages across contexts with thoughtful purpose, but with flexibility. Critical thinking can be significantly diminished due to social, affective, psychomotor, or spiritual influences and factors. Critical thinking includes the ability to validate, through a healthy skepticism, the sources of information, one’s internal process, and the quality of the resulting solutions, conclusions, decisions, or new knowledge.  It is fundamentally the thinking about thinking while thinking.

Top 10 Factors of a Critical Thinker

Identify components 




  

Think independently




      

Analyze






 

Applications of concepts to practice


 

Integration of prior knowledge



 

Open-mindedness





 

Formulate alternative solutions



 

Model a solution





 

Process Information




 

Develop a hypothesis


The Great thinkers /Plato Like Thinkers

1. Never ignore other possibilities thus have considered any possible alternative.

2. Recognize and completely synthesize all factors 

3. Easily finds numerous applications in many contexts for any idea because they readily produce generalized models involving the essential concepts related to the idea.

· Quickly assemble the most valuable information and analyzes completely to produce a complete picture.

Inquirers/Intellectuals

1. Are open to a variety of perspectives and can transcend possibilities outside their own experiences.

2.  Recognize and fairly thoroughly synthesize most factors

3. Applies ideas in a multi-disciplinary setting based on systems thinking

· Constantly seek valuable information so that their analysis leaves little left to challenge.

Individuals who only Think when requested/required/Professors

1. Give impressions of being broadminded but are consistently constrained by their set of experiences. 

2. Recognize and partially synthesize some factors

3. Finds applications for a set of familiar ideas within a narrow context because of their familiarity with special purpose analysis tools

· Can provide a foundation information base and adequately satisfy a minimum performance in analyzing that data.

Dormant thinkers/Students

1. Must be prompted and motivated to explore additional possibilities.

2. Upon prompting, recognize and partially synthesize a few factors

3. Learns simple modeling techniques by answering guided discovery questions about specific applications of an idea

· Need to be prodded to gather necessary information and to carry their analysis further.

Non-thinkers/Dolts

1. Seldom respond to presented possibilities thus follows the obvious path.

2. Even after prompting, recognize and incompletely and inaccurately synthesize minimal factors

3. Knows a single application for a very limited set of ideas that are not examined.

· Use the obvious available data (whether reliable or not) and produce surface level analysis
Insights – if grouping does not fit well together, very hard to write criteria

If use  same language throughout all levels, it is much easier to develop criteria

Critical thinking is the ability to analyze, process and evaluate a concept or a construct.

Critical thinking is a thought process using abstract thinking to make inferences.

Critical thinking is: the thought process which uses reason, imagination, evidence and experience in a conscientious effort to decide what to believe and what to do.

Critical thinking is: the thought process which enables applying knowledge, modeling, reasoning, synthesizing, analyzing and creativity.

Critical thinking is the ability to analyze complex problems by identifying and evaluating components of the problem by integrating prior knowledge in order to develop creative solutions.

Critical thinking is the ability to analyze an issue or concept and express one’s logical opinion or conclusion.

Critical thinking is subjective evaluation based on scientific research procedures. 

Critical thinking is a quality thought process that empowers the individual in the construction and application of knowledge. It is a synergistic process that efficiently and effectively produces insights beyond the obvious. It incorporates skills in information processing, analysis, reasoning, modeling, synthesizing, and creativity. It is the evaluation process, across various contexts, of what concepts and constructs to believe and trust by validating, through a healthy skepticism, the sources of information, one’s internal process, and the quality of the results from thinking. Thus it creates the foundation doing issue analysis and making quality decisions. It uses abstract and flexible thinking, imagination, supporting evidence and personal experiences in a conscious effort for making inferences, expressing one’s logical opinion or developing conclusions. It allows you to analyze complex problems by identifying and evaluating components of the problem and by integrating prior knowledge in order to develop creative solutions. It is also essential for doing research and creating new knowledge.  Critical thinking is not diminished, if the associated skills in the social, affective, and psychomotor domains are strong enough to deal with interfering influences and factors. solutions, conclusions, decisions, or new knowledge.  It is fundamentally thinking about thinking while thinking.

1. B*Identify components 
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3. D*Analyze
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4. E*Applications of concepts to practice
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5. C*Integration of prior knowledge
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6. A*Open mindedness
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7. A*Formulate alternative solutions



5,1
=6

8. E*Model a solution





6,4
=10

9. B*Process Information
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10.  D*Develop a hypothesis




8,4,4
=16

B grouping  -identify components/process information listed below as b

Plato Like Thinkers

1.   never ignore other possibilities thus have considered any possible alternative.

b. recognize and completely synthesize all factors 

c. easily finds numerous applications in many contexts for any idea because they readily produce generalized models involving the essential concepts related to the idea.

Intellectuals

1.  are open to a variety of perspectives and can transcend possibilities outside their own experiences. 

b. recognize and fairly thoroughly synthesize most factors

c. applies ideas in a multi-disciplinary setting based on systems thinking

Professors

4. give impressions of being broadminded but are consistently constrained by their set of experiences.  

b. recognize and partially synthesize some factors

c. finds applications for a set of familiar ideas within a narrow context because of their familiarity with special purpose analysis tools

Students

1.  must be prompted and motivated to explore additional possibilities.

b. Upon prompting, recognize and partially synthesize a few factors

c. learns simple modeling techniques by answering guided discovery questions about specific applications of an idea

Dolts

4. Seldom respond to presented possibilities thus follow the obvious path.

b. Even after prompting, recognize and incompletely and inaccurately synthesize minimal factors

c. knows a single application for a very limited set of ideas that are not examined.

Insights – if grouping does not fit well together, very hard to write criteria

If use  same language throughout all levels, it is much easier to develop criteria
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12. C*think independently
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13. A*Analyze
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14. B*Applications of concepts to practice


9,2,
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15. E*Integration of prior knowledge
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16. C*Open mindedness





10,9,
=19

17. D*Formulate alternative solutions



5,1
=6

18. B*Model a solution





6,4
=10

19. A*Process Information




10,4=14

20. D Develop a hypothesis




8,4,4
=16

Additional factors – inferring

21. Inquiring 






9,7,=16

22. Ability to critique





8,7,5,1=21

23. Inquisitiveness





8,5,
=13

24. Utilize creative methods




7,3,
=10

25. Ability to articulate various sides


1


26. Demonstrate comprehension



3


27. Devils advocate








28. Recognize contra-indications



2


29. Seeks sources beyond the expected
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The Great thinkers

1. quickly assemble the most valuable information and analyzes completely to produce a complete picture.

Inquirers

1. constantly seek valuable information so that their analysis leave little left to challenge.

Individuals who only Think when requested/required

1. can provide a foundation information base and adequately satisfy a minimum performance in analyzing that data.

Dormant thinkers

1. need to be prodded to gather necessary information and to carry their analysis further.

Non-thinkers

1.
use the obvious available data (whether reliable or not) and produce surface level analysis

