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Scientific Thinking: Concept and 
MissionMission

U i it id d ti• University-wide graduation 
requirement

• Current format since Fall 2004
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Decisions on the 

• Introduces the “tools” of 
scientific thinking to a 

Relevance and 
Importance of 

Science in Daily 
Life

g
and Technology Environment
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critical analysis
Image adapted from: http://websekolah.bharian.com.my/F1Sci/nov17.html



Scientific Thinking: 
Paradigm FocusParadigm Focus

Curricular Topics – pre2009

• Student investment

• Perceived relevance

Curricular Topics pre2009
Scientific method

Greek Cosmology – Geocentrism
• Perceived relevance

• For science and non-science 
students

V i d i t t

Heliocentrism

Popper and Falsification

Th S i tifi R l ti d P di• Varied instructors
• Perception of internal 
cohesion

The Scientific Revolution and Paradigm 
Shifts

Big Bang Cosmologycohesion
Biological Paradigms – Darwin

Technology, Society and Ethics



Scientific Thinking:    
Student Focus

C i l T i 2009

Student Focus

• Collaborative restructuring

• Reordering and focusing 

Curricular Topics – 2009
Scientific method

Science and Pseudoscienceg g
around relevance

• BEGIN with self

Science and Pseudoscience

Technology, Society and Ethics

Biological Paradigms – DNA to Darwin 

• MOVE OUT to universe

• Topic flow matches cognitive

Origin of Life

Origin of Solar System
Topic flow matches cognitive 

growth
Big Bang Cosmology

Our Place in the Universe



Teaching Scientific Thinking

Students Instructors

• 600 per semester • 13-15 per semester

• 20 sections

• first/second year

• biologists
• chemists

• first/second year

•undeclared; desiring                
b i

• physicists
• philosophers of sciencebusiness or 

engineering program

philosophers of science
• historians of science



Providing a Common Experience:  
Utilizing StrengthsUtilizing Strengths

C i l T i 2009G l L t S i Curricular Topics – 2009
Scientific method

Science and Pseudoscience

• General Lecture Series

• weekly lectures attended 
b ll ti Science and Pseudoscience

Technology, Society and Ethics

Biological Paradigms – DNA to Darwin 

by all sections

• all students guided 
th h th i l

Origin of Life

Origin of Solar System

through the curricular 
topics

general lecturers are Big Bang Cosmology

Our Place in the Universe

• general lecturers are 
experts in their fields



General Lecture Series:          
sing technolog to e tend the roleusing technology to extend the role 



Providing a Common Experience:  
Utilizing StrengthsUtilizing Strengths

• ongoing instructor• ongoing instructor 
collaboration

• weekly workshops –
what works and what 
does not

ti l d t d• actively updated 
resource repository 



Providing a Common Experience:  
Utilizing StrengthsUtilizing Strengths



Developing scientific and critical thinking through an 
active learning/technology enhanced environmentactive learning/technology enhanced environment



Active learning with e-maps

Concept maps: a technique to represent  KNOWLEDGE 
graphically

E-maps: integrating the highly visual characteristics of 
computer mind-maps into concept maps

Knowledge is acquired through cognitive activity that 
interprets and organizes concepts/text visually



A. relative importance 
of ideas is indicated 
but is not very 
distinctive; 

Student has 
to convert 
li t t t

;
relationships are not 
mapped

linear text to 
a non-linear 
graphic 
represen-

Student e-maps of a lecture presentation 

p
tation

No twoNo two 
maps can 
ever be the 
same

B. Relative importance of 
ideas is indicated and 
simple and complex 
relationships are very

E-maps are 
a windowrelationships are very 

effectively mapped
a window 
into 
students’ 
“thinking”



Student e-maps of an 
article by K. Popper: 

Student e-map illustrating synthesis skills
y pp

“Heroic Science”

Contrast students’  
analytical skillsanalytical skills



Concept mapping required me to look 
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Web 2.0 Technologies

Multimedia Social networkingBlogs Wikis

Collaborative technologies



Student products



Wiki : meta-content
Collaborative comments function



Further Discussion

1 A iki i t t l f i1. Are wikis an appropriate tool for rigorous 
collaborative academic work?

2 Do students and professors share common2. Do students and professors share common 
expectations for technology integration?

3 What additional information is needed to3. What additional information is needed to 
update traditional learning methods?


