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today’'s activity

® COurse introduction
x |[aboratory safety
= field trip scheduling

® Ntroduction to
experimentation

x data analysis

International Atomic Energy Agency
(IAEA) - Monaco
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course Introduction

x \Who?
= \Wwhat?
® \Wwhere?

= \Wwhen?

= NOW?

Mangrove tree coring - Guam
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course schedule

Style Topic Skills Exercise
The Nature of Data
LECTURE/LAB &

The Process of Science

experimental design, replication,

scientific method (I) 182

measuring pH & DO, Winkler
titration (I1)
secchi, pH, BOD, Niskin bottle, TSS,
nutrients, microbial community (V)
FIELD/LAB Soil Analysis pH, density, moisture, organic &
nutrient content, texture (ll)
NO CLASS HOLIDAY
o Terrestrial Ecology
FIELD Dr. T Bonebrake
READING WEEK
i )
TOURAAB E”!S:P“I:“IS. 'EESE'I'!E“'EM l.IHE'EP”;'EHM
fundamentals, applications,
fingernail survey, analysis
air sampling, pollution gradients,
particulates, isotopes

Metal Pollution sediment sampling, heavy metals
Dr. YQ Zong analysis

LAB Photosynthesis & Respiration

FIELD/LAB Water Quality Assessment

LECTURE/LAB Stable Isotope Analysis

FIELD Atmospheric Pollution

FIELD

TBD Group Projects Question, Design, Dialogue

TBD Group Projects Data, Data, Data

TBD Group Projects Data, Data, Data
REVISION WEEK
12/3 Group Presentations PUBLIC SPEAKING!

12/10 EXAM PERIOD
12/17 EXAM **Final Report Due**
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course manuat

x ECOLOG ‘]

= 10 copies ordered = LABORATORY
® 1 per group '

x photocopies will-be
porovided

x first 1/2 of course only
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attengdance
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lab safety

#1 Priorty.
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lab safety

® USE COMMON SENSE
x dress appropriately

% communicate

® respect

® |SSues of zero tolerance
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my rules

x De professional

® respect your time

® respect your team
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field trip - SWIMS

x October 17th

x [ime clash with
Ecology Field Course

» 10 students affected?
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the nature of data & the process of science




the sclentific method

® pUrPOose = gquestion

x ypothesis = question,

distilled and refined

x Data Analysis
Course, ENVS2002

September 9,
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the hypothesis

T CAN'T BELIEVE SCHOOLS

ARE STl TEACHING KIDS

ABOUT THE NULL HYROTHESIS.
» must be testable )

I REMEMRBER READING A BIG
x NO “partial truth?”; STUDY THAT CONCLVSVELY

acceptor DISPROVED IT MARS AGO.

n framework for

experimental design O '§\

.__-:—-iﬁ-'..'_"/-
TN L S AN
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Nypothes

Ho: (null):

states

identii

S (Dl. hypotheses)

thereias:-no:difference

[dentifies:organisny;: population, group
ofInterest

es the target variable to measure

eads:’

O-an‘experimental & analytical

design




hypothesis (-es)

H.: (alternative hypotheses):

any hypothesis:that:aiffersfrom:thenull




which IS better?

x Hypothesis 1: Songbirds
sing more when the weather
IS warm

x Hypothesis 2: The number

of bird songs during daylight
temperatures above 28°C 1S
not significantly: different
than the number heard per
nour at temperatures below
28°C

Monday, September 9, 13



let’'s make a hypothesis

ana test it with:expernmentation!




yeast

» very commonfungi

= highly plastic =~~~
DIOCH S Ry s

x excellent lab ratl
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does yeast more rapidly: use sugar or protein®
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hypothesis (-es)

Ho: (null): €O production:py:stigar-fed:yeast is
not significantly:different:from:the €Oz produced
Oy protein=fed:yeast.

Ha.: (alternative hypotheses):

Hiyeastproduce:more GOz when fed sugar
Ho: yeast produce more CO2 when fed protein




experimental design

control protein glucose

x obtain glucose, protein, dH20; and yeast solutions
x create a glucose, protein, & control treatment

® |ncubate @ 40°C for ~50 minutes

x measure COz evolution (as a proxy for growth)
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orotocol

orepare 5 culture tubes (1 control, , 2 glucose)

A mediainto 15mL taxe care 1o

2) top up W/
5mL yeast
solution

=% o) label and
== 3) cover tube tape tubes
: w/ plastic cup together,

iINncubate




the nature of data

collecting:guiality:datasis:our:goal




why collect data’?

INFORMATION YoUCAN, |

» essential for good science oy | Wett TNK oF A

n |ife s filled with aria’'icn

x central tendency.is
fundamental
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frequency aistripution




some terminology

(¢) Positively skowed

Nogative direction The normal curve
I ::-"’ 'A'"'...'- W ;)“"'v.‘.‘;”"'

SYMIMetncal distrutor
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natural science

d Deviations

= Wwe want to know: that
our estimate of the
mean IS more than
95% accurate

x (/- 28D)

x statistics help us to test
this!

standard deviation
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nypothesis testing

= |S the mean of B
different from A or C7

® |S the mean of A
different from B or C?




group activity
WOIrK O EXErCISE:]

At = 4tgos=250H0

af =118 005 =1:980




before next time...

1) complete exercise |

2) use yeastiexpt:data:tor:Procedure: 10, Fig. 1.4 (all
treatments)

3) skim:background:in-Vodopich Exercise 4 (LSC link)
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