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your instructor
Dr. David M. Baker

dmbaker@hku.hk
AIM: thedmbaker
6299 1601

SCUBA in Mexico
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today’s activity

course introduction

laboratory safety

field trip scheduling

introduction to 
experimentation

data analysis

International Atomic Energy Agency 
(IAEA) - Monaco
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course introduction

who?

what?

where?

when?

why?

how?

Mangrove tree coring - Guam
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course schedule
Date Week Style Topic Skills Exercise

9/3 1 LECTURE/LAB
The Nature of Data

& 
The Process of Science

experimental design, replication, 
scientific method (I) 1 & 2

9/10 2 LAB Photosynthesis & Respiration measuring pH & DO, Winkler 
titration (II) 4

9/17 3 FIELD/LAB Water Quality Assessment secchi, pH, BOD, Niskin bottle, TSS, 
nutrients, microbial community (V) 13

9/24 4 FIELD/LAB Soil Analysis pH, density, moisture, organic & 
nutrient content, texture (III) 3

10/1 5 NO CLASS HOLIDAY YAY

10/8 6 FIELD** Terrestrial Ecology
Dr. T Bonebrake TBD 7, 8, 10

READING WEEKREADING WEEKREADING WEEKREADING WEEKREADING WEEKREADING WEEK
10/17 

& 
10/18

7 TOUR/LAB SWIMS
DNA Techniques

respirometry, fluorometry
DNA extraction, PCR n/a

10/22 8 LECTURE/LAB Stable Isotope Analysis fundamentals, applications, 
fingernail survey, analysis

n/a

10/29 9 FIELD Atmospheric Pollution air sampling, pollution gradients, 
particulates, isotopes n/a

11/5 10 FIELD Metal Pollution
Dr. YQ Zong

sediment sampling, heavy metals 
analysis n/a

11/12 11 TBD Group Projects Question, Design, Dialogue n/a

11/19 12 TBD Group Projects Data, Data, Data n/a

11/26 13 TBD Group Projects Data, Data, Data n/a
REVISION WEEKREVISION WEEKREVISION WEEKREVISION WEEKREVISION WEEKREVISION WEEK

12/3 14 LAB Group Presentations PUBLIC SPEAKING! n/a
12/10 16 EXAM PERIOD
12/17 17 NO EXAM **Final Report Due**

Monday, September 9, 13



course manual

10 copies ordered

1 per group

photocopies will be 
provided

first 1/2 of course only
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attendance
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lab safety
#1 priority
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lab safety

use common sense

dress appropriately

communicate

respect

issues of zero tolerance
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my rules

be professional

respect your time

respect your team
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field trip - SWIMS

October 17th

Time clash with 
Ecology Field Course

10 students affected?
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onwards to science!
the nature of data & the process of science
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the scientific method

purpose = question

hypothesis = question, 
distilled and refined

Data Analysis 
Course, ENVS2002

20
01

20
02
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the hypothesis

must be testable

no “partial truth”; 
accept or reject

framework for 
experimental design
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hypothesis (pl. hypotheses)
H0: (null): 

states there is no difference 
identifies organism, population, group 
of interest
identifies the target variable to measure 
leads to an experimental & analytical 
design
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hypothesis (-es)
Ha: (alternative hypotheses):
any hypothesis that differs from the null 
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which is better?
Hypothesis 1: Songbirds 
sing more when the weather 
is warm

Hypothesis 2: The number 
of bird songs during daylight 
temperatures above 28ºC is 
not significantly different 
than the number heard per 
hour at temperatures below 
28ºC
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let’s make a hypothesis
and test it with experimentation!
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yeast

very common fungi

highly plastic 
biochemistry

excellent lab rat!
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a simple question
does yeast more rapidly use sugar or protein?
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hypothesis (-es)
H0: (null): CO2 production by sugar-fed yeast is 
not significantly different from the CO2 produced 
by protein-fed yeast.
Ha: (alternative hypotheses):
H1: yeast produce more CO2 when fed sugar
H2: yeast produce more CO2 when fed protein
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experimental design

obtain glucose, protein, dH2O, and yeast solutions

create a glucose, protein, & control treatment

incubate @ 40ºC for ~50 minutes

measure CO2 evolution (as a proxy for growth)

control protein glucose
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1) pour 10mL 
media into 15mL 

“falcon” tube

prepare 5 culture tubes (1 control, 2 protein, 2 glucose)

2) top up w/ 
5mL yeast 

solution

3) cover tube 
w/ plastic cup

4) invert tube, 
take care to 

avoid bubbles

5) label and 
tape tubes 
together, 
incubate

protocol
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the nature of data	
collecting quality data is our goal
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why collect data?

essential for good science

life is filled with variation

central tendency is 
fundamental
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frequency distribution

-1 0 1 2 3 4 5 6 7 8
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some terminology
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natural science

we want to know that 
our estimate of the 
mean is more than 
95% accurate 

(+/- 2SD)

statistics help us to test 
this!

standard deviation
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hypothesis testing

is the mean of B 
different from A or C?

is the mean of A 
different from B or C?
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group activity
work on exercise 1
df = 4; t0.05 = 2.776
df = 118; t0.05 = 1.980

Monday, September 9, 13



before next time...
1) complete exercise 1
2) use yeast expt data for Procedure 1.6, Fig. 1.4 (all 
treatments)
3) skim background in Vodopich Exercise 4 (LSC link)
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