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Why Change How I Teach?


My Students do Well


on My Exams





Students can get


the “right answer”


without understanding


the concept





Students’ reasoning abilities may not be as advanced


as you think





�



Sawrey (1990)





Repeat of study by


Nurrenbern & Pickering (1987)





Traditional-Conceptual Problem Pairs





College Chemistry


Large N











�



 Gas Laws





31% correct conceptual


88% correct traditional








Stoichiometry





11% correct conceptual


66% correct traditional
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Lythcott (1990)





One HS class was taught to solve stoichiometry questions algorithmically and then practiced (4 days)





Another class was taught via a conceptual approach: qualitative redescription of the problem, means-ends analysis, etc. Fewer problems were practiced due to the time to develop the concept.
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Think aloud interviews about matter in chemical change





Two “simple mass-mass problems”
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Prescribed Algorithm		Learning Strategy





% of problems completely correct





			34						33








Perfect scores for both problems





			21						17








Totally inadequate solutions





			18						  1








Zero scores for both problems





			16						  0
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Something to ponder:





Our teaching strategies


and examination methods may be disguising the


degree of


lack of understanding


by our students














�
Reasoning Ability





First-term


General Chemistry Students





22% Concrete


49% Transitional


29% Formal





“Although concrete operations consist of organized systems, they proceed from one partial level to the next in step-by-step fashion, without relating each partial link to all the others.”


J. Piaget
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Something else to ponder:





The majority of students in freshman SMET courses may not have any prior exposure to thinking about solving problems at the abstract level.








. . . And how often do we


use abstract models in


SMET courses?





�



How can we match our instructional strategies to the needs of our students?





We need to design curricula to match our teaching to the way that students learn.





Just as we use theory to guide experimentation and understanding of the natural world, we should use learning theory to guide curriculum design.


�
The Theories of


L.S. Vygotsky:


A Theory Base for


Peer-Led Team Learning





• A Byelorussian psychologist





• Born 1896, died 1934





• A contemporary of Piaget





• Lived in the Marxist era





• Thought and Language published in the U.S. in 1962


�



One of a group of psychologists who are considered as constructivists





Bruner





Ausubel





Piaget














�



Three key themes in


Vygotsky’s


sociocultural approach


to intellectual development:





1. Genetic analysis





2. Social origins of


mental functioning





3. Mediation











�
Genetic Analysis





“. . . we need to concentrate not on the product of development but on the very process by which higher forms are established.”





“. . . the historical study of behavior is not an auxiliary aspect of theoretical study, but rather forms its very base.”





Vygotsky, Mind in Society, pp. 64-65


�



Social Origins of


Mental Functioning





General Genetic Law of Cultural Development:





“Social relations or relations among people genetically underlie all higher functions and their relationships.”





Vygotsky, The Genesis of Higher Mental Functions
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Zone of Proximal Development (ZPD)





“. . . the distance between the actual developmental level as determined by independent problem solving and the level of potential development as determined through problem solving under adult guidance or in collaboration with more capable peers.”





Vygotsky, Mind in Society, p. 86





�



Two important


implications of ZPD:





(1) IQ is not a static number that apparently varies because of the imprecision of measuring instruments. Instead, it is a zone of ability.





The top end of this zone is defined by problem solving ability in collaboration with adults or more


capable peers.


�



(2) “Instruction is good only when it proceeds ahead of development. Then it awakens and rouses to life an entire set of functions which are in the stage of maturing, which lie in the zone of proximal development. It is in this way that instruction plays an extremely important role in development.”








Vygotsky, Thinking and Speech: Psychological Investigations, p. 222








�
Mediation


“Every function in the child’s cultural development appears twice: first, on the social level, and later, on the individual level; first, between people (interpsychological), and then inside the child (intrapsychological). This applies equally to voluntary attention, to logical memory, and to the formation of concepts. All the higher functions originate as actual relations between human individuals.”





Vygotsky, Mind in Society, p. 57


�



Constructivism





“ . . . learners construct their own understanding. They do not simply mirror and reflect what they read. Learners look for meaning and will try to find regularity and order in the events of the world even in the absence of full or complete information.”





E. von Glasersfeld








�



“The major influence that research in psychology and education has had on my teaching is the portion of the time I spend telling students what I think versus the portion I spend asking them what they think.”





J.D. Herron
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Herron’s Constructivist Teacher





1) Questions students’ answers whether they are right or wrong





2) Insists that students explain their answers





3) Focuses the students’ attention on the language they are using


�



4) Does not allow students to use words or equations without explaining them





5) Encourages the student to reflect on his or her knowledge
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