Some Contributions and Limitations of 
Cognitive Theory

The main point:

Cognitive science provides explanations of processes of thinking, understanding, reasoning, communicating, etc. in terms of information.
In general, a question for cognitive theory is: How does <some kind of activity involving cognition> work? And the answer has two general parts: 

(1) hypothetical patterns of information (mental representations) that are known, perceived, or constructed; and

(2) hypothetical processes that produce the patterns. 

This lecture considers three main topics: 

1. Comprehension in reading

2. Problem solving

3. Understanding concepts

What happens when a person reads some text?

NOT storing a copy of the words (usually)

[reject grammatical variants within a few seconds, but not after a minute or so]

=>what’s stored are representations of meanings

Further: comprehension involves integration of information from the text with prior knowledge.
Students who know more, read differently. 

1. Conceptual schemata let students interpret text in relation to subject-matter concepts and principles (cf. Chi, p. 40 of BBC; and Wineburg)

2. Their prior knowledge lets them fill in gaps so their representations are more coherent.

Problem solving is understood as a process of search in a problem space. There is a goal, an initial state, and operators which change states. To solve the problem, find a sequence of operators that change the initial state into the goal.

Knowledge for solving problems includes strategic knowledge for setting goals and subgoals and evaluating progress. 

Giving feedback and guidance involving subgoals can improve student learning in routine tasks.

Understanding texts of problems includes representing the situations they describe, not just connecting with problem-solving operators.

(Example in elementary arithmetic: understanding situations involving combining, changing, and comparing. This was the foundation for Cognitively Guided Instruction.)

Understanding subject-matter concepts involves more than knowing abstract representations.

(Example in physics: just knowing the formula f=ma doesn’t support reasoning about many situations involving falling objects.)

((“Misconceptions”? Probably not; better, analogical reasoning.))

Teaching for “transfer”: need to aim for productive learning. This involves integration with general concepts and capabilities (practices) of generative understanding.

(Example: constructing explanations while reading text results in more productive learning than just reading the text receptively.)

Beyond cognitive theory:

1. About comprehension: need practices that support continuity of school learning with students’ cultural resources — e.g., funds of knowledge (Moll)

2. About problem solving: reasoning occurs in settings of activity (cf. Lave), and school is a setting. Abstraction doesn’t imply generality, but generality can be achieved (cf. Boaler).

3. About conceptual understanding: need practices of discourse in which students can participate — not just to “construct their knowledge,” but to learn how to participate in the construction of meaning and understanding. 
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