LECTURE 01 : SCIENTIFIC THINKING

Lecture 1: Scientific Thinking
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Definition of science

* Definition of science

* it is organized knowledge,
especially when obtained by
ohservation and testing of
Sacts, about the physical
world, natural laws and
soctiely

eladl sy ,ad

lane demlse .delasia d3,ea g2
Sk o Lele Jsasdl m
Ja= c@slasll lasls alasdL
daadall cnilgalls galll ellall

aaiz=lly
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Thinking Like Scientist
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Thinking Like a Scientist

¢ Scientific thinking begins with 5
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Objective of science

*  Objective of science plell dos
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rah Thigdml AL -
= What iz the truth? Caigamll o i LSl e *

= Camnwe ever frmow the fruth? PP | N PR TE- O PRCIE N | PP |

* A4 scientfist who condncts research

wonld uitilise his'her five senses : .
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What is the Scientific thinking?

* Scientific thinking is the

process of reviewing ideas
using science, observations,
investigational processes,
and testing them to gain
knowledge.

The goal is to make
outcomes of knowledee that
may be meaningful to
science.

The scientific method is how
scientists and researchers
apply their scientific
thinking.
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Most important parts of scientific thinking:

— wsing empirical evidence
— practicing logical
reqasonmmg
— possessing a skeptical
attitude
« Scientific and critical
thinking require that one
reject blind faith,
authoritv, revelation, and
subjective human feelings
as a basis for veliable
belief and knowledee.
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Empirical evidence:

evidence that one see,
hear, touch, taste, or
smell.

It is evidence that others
can experience.

It is repeatable.

Another — name  for
empirical evidence is
natural evidence: the
evidence  found  in
nature.
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Authoritarian evidence

Aunthoritarian evidence: th.rf

uthorities  (people,  books,
il boards, television
ommercials, ete.) tell vou fo

elieve

The most common alternative
fo empirical evidence,

Education relies almost
enfirely  upon  anthoritgrian
eviderice, Teachers,

instructors, and professors are
gene: aHJ considered to  be
:ehg an frustwarthy
el odmeg Hr o even _ rhey
shoul e gquesfioned on
OCCasion.
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Rationalism

* Logic allows us to reason

correctly, but it is a
complex topic and not
easily learned.

Logic 1s a skill or
discipline that must be
learned within a formal
educational environment.

Often logical reasoning
requires a struggle:
— emotions are not evidence
— feelings are not facts

— subjective beliefs are not
substantive beliefs
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Skepticism

Skepticism: constant
questioning  of  your
beliefs and conclusions.

Good researchers
constantly examine the
evidence, arguments, and
reasons for their beliefs.

Question the truth and
reliability of the
knowledge claims of
others and the knowledge
you already possess.
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Scientific Process:

1- Scientists make observatis

OBSERVING

~ ~.

Scientists record EVALLUIATIMNG RESULTS FORMING HYPOTHESES

>
observations as data.
3. Scientists form a hypothes:

— an educated guess to explain
data

4.

Scientists test ther

hypotheses i an experiment to
see 1f they were nght
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Cont----- Scientific thinking and Processes:

Parts of an experiment:
fndeigendent variobles are changed
y the scientist

Dependent variables are measured
by the sclentist

Canstants are conditions the
scientist keeps the same,

Data are recorded ohservations.

independent variable

®

dependent variable
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Cont----- Scientific thinking and Processes:

* A theory explains all current Slaslll aes A lanll - 05 *
observations. =l
* A theory is supported by a I35 e laill mes ety
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