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The Rules of Strong Inference:

Strong Inference 1s a method for looking at scientific problems
by trying to disprove hypotheses and accepting the hypotheses
that can not be disproved. Using Strong Inference entails
following these rules (from an article by John Platt, 1964):

1. Devise multiple hypotheses.

2. Design experiment(s) to eliminate one or more of the
hypotheses.

3. Carry out the experiments to get reliable results.

4. Repeat. Refine hypotheses.



Please be nice to the termites:
*They will not bite or harm you.

*Use about 8-10 per group.
*Only move them with a brush.

*Keep them 1n a container with a
moist towel between experiments.




Scientists communicate by publishing their

findings in journals... Plant Physiology




What 1s 1n a research article?

Plant Physiology




What 1s 1n a
research article?

AMERICAN JOURNAL OF HLBGN BIOLOGY 18:718-717 (Z006)
Short Report

Season of Birth Contributes to Variation in University
Examination Outcomes
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ARETRACT Eptdemiologieal studies show that bieth sesson influences a wide range of
brological parameters such as growth, reproduction, mental llpesses, dyelexia, perasonality, and
suecess in schoal. The present stedy 18 aimed at examining birth sesson’s relationship to exami-
nation marks achieved at a university in a very large contemporary sample of male and female
undergraduate students. We find that female university studenta born in spring and summer
achieve better marks than these bern in autumn and winter. Male students born in spring
recalve worse marks than thees born in other seasons of the year. Furthermore, we find a birth-
week periodicity in examination resulis of female students, with highest examination resulis
fur those born in May, We suppese that biologisal mechanisms might explain part of the

observed effecta Am. J. Hum, Blol. 18:714-717, 2006, T D008 Wiliry L, Fue.

Epideminlogical studies show that birth sea-
son mnfluences a wide range of hologieal pa-
rameters such as growth (Weber et al., 1998),
reprodection (Huber et al, 2004ab), mental
illness (Castrogiovanni et al., 1998), dyslexia
[Livingatan et al, 1993, personality {Chotai
et al., 2001), and suecess in school and in sci-
ence {Bell and Massey, 1884), and Auetuating
agymmetry in humans (Benderliogle and Nel-
son, 2004). For children, the claimed relation-
ship between birth seazon and schoo] perform-
ance has been ativibuted to the peeuliarity of
the school aystem (Williams ot al, 19700 In
Apatria, for instanee, children born in summer
are al a disadvantage becavse they are the
voungest in therr school age cohorl, compris-
ing children born in September—August. Sea-
son-of-birth effects on examination perform-
ance n adults, however, must (if they do
tndeed exist) have other causes, as age-based
season-of-birth influences vanish by age 12
vears (Hulchinson and Sharp, 1999). Their
putative exisience mav shed light on very
enrly neuronal and cognitive development.

SUBJECTS AND METHODS

To investigate the influence of birth seasan
on examination marks, we used the (anony-
mous) examination results from 15552001 of
undergraduate students at the University of
Vienna, together with thelr dates of barth, 'We

oo D00 Wiley-Leas, [ne,

mcluded only examinations of those students
who had taken mare than five examinations. In
this large data base (847 862 exarminations of
33096 female students, and 411,642 exarminag-
tione of 16357 male studenta), we loaked for &
possible  association  between  examination
marks received by male and female stodents,
separately, with theie birth dates. The median
age of studentz at time of examination was
2275 years (quartiles: 25%, 2092 years; T5%,
2567 veara). The examinations covered a wide
range of disciplines taught n various feealiies:
thealogy (0.9%) eennombes (B85} social scienoes
(33.9%), humanities (27.7%), natural sclenoes
and matheratics (320.6%], and others (0% ]

In the Avstrian universily syaler, exanming-
tion seores are encoded on a fve-grade scale
{rom “sehr gut” Mexeellent,” encoded hese as “5")
ta “nicht gendgend” (“fatlure " pnooded here as
S Our procedure was as follows. 1) We oo

Afgrin Phoder aeed Hérmonn Poaedingger ooeteibolod oially
o ks work

darant spomsor: Ausirian Frogram for Advenoesd Besearch and
Technology, Aesirian Acpdemy of Boienoes; Grand eponsee; foos

trian Science Fund; Grand nomber P1R0EY- 1920
*Correspondence to: D, Martin Fieder, Ql-d_-rlr 2 Offiee,
'|,r'|.'|_lr-| v of Vienna, Tir Kar Loeger Ring 1. A-1 1

Yienna, Austria. B-masl: marin I'||_-|-.¢

d oediEa in Wiksy InlerSnsd (Wi islimciis,
by 1HIL T ||'|l:t|'.|_||_n.3:-r|3!|

SAAILEY

.. Inte rScience

wir,



Basic info: who, what, where, when
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The abstract is a summary of the rationale and
results.

ABSTRACT  Epidemiological studies show that birth season influences a wide range of
biological parameters such as growth, reproduction, mental illnesses, dyslexia, personality, and
success in school. The present study is aimed at examining birth season’s relationship to exami-
nation marks achieved at a university in a very large contemporary sample of male and female
undergraduate students. We find that female university students born in spring and summer
achieve better marks than those born in autumn and winter. Male students born in spring
receive worse marks than those born in other seasons of the year. Furthermore, we find a birth-
week periodicity in examination results of female students, with highest examination results
for those born in May. We suppose that biological mechanisms might explain part of the
observed effects.



The introduction
has background
information.

Epidemiological studies show that birth sea-
son influences a wide range of biological pa-
rameters such as growth (Weber et al., 1998),
reproduction (Huber et al., 2004a,b), mental
illness (Castrogiovanni et al., 1998), dyslexia
(Livingston et al., 1993), personality (Chotai
et al., 2001), and success 1in school and in sci-
ence (Bell and Massey, 1994), and fluctuating
asymmetry in humans (Benderlioglu and Nel-
son, 2004). For children, the claimed relation-
ship between birth season and school perform-
ance has been attributed to the peculiarity of
the school system (Williams et al., 1970). In
Austria, for instance, children born in summer
are at a disadvantage because they are the
youngest in their school age cohort, compris-
ing children born in September—August. Sea-
son-of-birth effects on examination perform-
ance in adults, however, must (if they do
indeed exist) have other causes, as age-based
season-of-birth influences vanish by age 12
years (Hutchinson and Sharp, 1999). Their
putative existence may shed light on very
early neuronal and cognitive development.



What is this?

Epidemiological studies show that birth sea-
son influences a wide range of biological pa-
rameters such as growth (Weber et al., 1998),
reprodunction (Huber et al . 2004a b), mental
illness (Castrogiovanni et al., 1998) dyslexia
(Livingston et al., 1vvs), personaincy (Chotai
et al., 2001), and success in school and in sci-
ence (Bell and Massey, 1994), and fluctuating
asymmetry in humans (Benderlioglu and Nel-
son, 2004). For children, the claimed relation-
ship between birth season and school perform-
ance has been attributed to the peculiarity of
the school system (Williams et al., 1970). In
Austria, for instance, children born in summer
are at a disadvantage because they are the
youngest in their school age cohort, compris-
ing children born in September—August. Sea-
son-of-birth effects on examination perform-
ance in adults, however, must (if they do
indeed exist) have other causes, as age-based
season-of-birth influences vanish by age 12
years (Hutchinson and Sharp, 1999). Their
putative existence may shed light on very
early neuronal and cognitive development.



References are how scientists cite other
people’s 1deas or data.

(Castrogiovanni et al., 1998) ‘

Castrogiovanni P, Iapichino S, Pacchierotti C,
Pieraccini F. 1998. Season of birth in psychiatry: a
review. Neuropsychobiology 37:175—-181.




Using other’s 1deas or data 1s fine, but not
citing where the information came from 1s
plagiarism.

(Castrogiovanni et al., 1998) ‘

Castrogiovanni P, Iapichino S, Pacchierotti C,
Pieraccini F. 1998. Season of birth in psychiatry: a
review. Neuropsychobiology 37:175—-181.




Materials and methods or other synonymous
sections detail how the experiments were done.

SUBJECTS AND METHODS

To 1investigate the influence of birth season on
examination marks, we used the (anonymous)
examination results from 1995-2001 of
undergraduate students at the University of Vienna,
together with their dates of barth.......



The results section details the outcomes of the
experiments.

RESULTS
The distribution of scores attained by male and
female students 1s associated with their birth season

(see data in Table 1).........



The results section details the outcomes of the
experiments, and refers to the tables and
figures 1n the paper.

RESULTS
The distribution of scores attained by male and
female students 1s associated with their birth season

(see data in Table 1).........



excellent J

Figures arc graphical representations
of data.

satisfactory

1967 1968 1969 1970 1571 1972 1973 1974 1975 1976
Year of Birth



Sometimes tables arec used.

TABLE 1. Data and statistical estimators of examination scores

Female students Male students

Winter Spring Summer Autumn Winter Spring Summer  Autumn

Excellent (%) 33.07 33.14 33.08 32.48 34.58 34.06 3445 33.87
Good (%) 27.76 27.63 27.66 27.68 25.456 25.13 256.63 25.40
Satisfactory (%) 18.87 18.96 18.95 19.28 18.04 18.11 18.14 18.18
Passing (%) 11.23 11.18 11.29 11.52 11.69 11.92 1147 11.97
Failure (%) 9.08 9.08 9.11 9.05 10.24 10.77 10.41 10.58
Mean mark 3.6449 3.6457 3.6422 3.6303 3.6245 3.5979 3.6215 3.6001
Standard error 0.0026 0.0026 0.0027 0.0027 0.0042 0.0041 0.0041 0.0043
Median age (years) 22,71 22.47 22.42 22.66 23.81 23.50 2345 23.60

N (examinations) 238,229.0 250,390.0 234,128.0 224,915.0 102,404.0 107,615.0 106,286.0 95,437.0

'Distribution of scores awarded ( percentage), mean score, standard error, median age of students, and sample size (N) for birth sea-
sons, separately for females and males taking examinations.



The discussion 1s where the results are
explained and related to other research.
(sometimes it 1s combined with the results)

DISCUSSION

We find that examination scores are related to
season of birth in both female and male students,
indicating that there could be some biologically
significant underlying ontogenetic or early life-
history mechanism.........
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do you find a
journal article?
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achieve better marks than these bern in autumn and winter. Male students born in spring
recalve worse marks than thees born in other seasons of the year. Furthermore, we find a birth-
week periodicity in examination resulis of female students, with highest examination resulis
fur those born in May, We suppese that biologisal mechanisms might explain part of the

observed effecta, Am. J. Hum. Biol. 18:714-717, 2006, 0 2008 Wiliry-Liws, [

Epideminlogical studies show that birth sea-
son mnfluences a wide range of hologieal pa-
rameters such as growth (Weber et al., 1998),
reprodection (Huber et al, 2004ab), mental
illness (Castrogiovanni et al., 1998), dyslexia
[Livingatan et al, 1993, personality {Chotai
et al., 2001), and suecess in school and in sci-
ence {Bell and Massey, 1884), and Auetuating
agymmetry in humans (Benderliogle and Nel-
son, 2000 For children, the elaimed relation-
ship between birth seazon and schoo] perform-
ance has been ativibuted to the peeuliarity of
the school aystem (Williams ot al, 19700 In
Apatria, for instanee, children born in summer
are at a disadvan L because they are the
voungest in therr school age cohorl, compris-
ing children born in September—Augest, Sea-
son-of-birth effects on examination perform-
ance n adults, however, must (if they do
tndeed exist) have other causes, as age-based
season-of-birth influences vanish by age 12
vears (Hulchinson and Sharp, 1999). Their
putative exisience mav shed light on very
enrly neuronal and cognitive development.

SUBJECTS AND METHODS

To investigate the influence of birth seasan
on examination marks, we used the (anomny-
moua) examination results frem 1HS-2001 of
undergraduate students at the University of
Vienna, together with thelr dates of barth, 'We

oo D00 Wiley-Leas, [ne,

mcluded only examinations of those students
who had taken mare than five examinations. In
this large data base (847 862 exarminations of
33096 female students, and 411,642 exarminag-
tione of 16357 male studenta), we loaked for &
possible  association  between  examination
marks received by male and female stodents,
separately, with theie birth dates. The median
age of studentz at time of examination was
2275 years (quartiles: 25%, 2092 years; T5%,
2567 veara). The examinations covered a wide
range of disciplines taught n various feealiies:
thealogy (0.9%) eennombes (B85} social scienoes
(33.9%), humantties (27.7%), natural sclences
and matheratics (320.6%], and others (0% ]

In the Avstrian universily syaler, exanming-
tion seores are encoded on a fve-grade scale
{rom “sehr gut” Mexeellent,” encoded hese as “5")
ta “nicht gendgend” (“fatlure " pnooded here as
S0 Our procedurse was as follows. 1) We oorn-
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Y@ University of Texas Libraries THE UNIVERSITY OF TEXAS AT AUSTIN

University of Texas Libraries

Introduction to Scientific
Literature

Based on information from Roxanne Bogucka, Science Instruction Librarian
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Kinds of Science Literature

Grey Literature  Unpublished research articles, working
papers, company reports, etc.

Primary Literature

Journal articles
(research), dissertations
& theses, datasets,

conference papers & )
posters Secondary Literature

Journal articles (review),
term papers, scientific
books

Tertiary Literature

Newspaper articles,
magazine articles,
textbooks, lab manuals,
popular science books,
popular science web sites,
reference books,
encyclopedias
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Scholarly Articles vs. Popular Articles

Here are two articles on the same topic.

Hites et al., 2004.
Science 303: 226-229.

Stokstad, 2004. . Science 303: 154-
155,
Are popular or scholarly? Why do you think so?

View the UT Libraries


http://www.sciencemag.org/cgi/reprint/303/5655/226.pdf
http://www.sciencemag.org/cgi/reprint/303/5655/154a.pdf
http://bios206l.blogspot.com/2007/12/module-1-intro-to-scientific-literature.html
http://www.lib.utexas.edu/students/find/popularvscholarly.html

5 .. . ..
Y@ University of Texas Libraries THE UNIVERSITY OF TEXAS AT AUSTIN

Kinds of Science Literature

Grey Literature  Unpublished research articles, working
papers, company reports, etc.

Primary Literature

Journal articles
(research), dissertations
& theses, datasets,
conference papers &
posters

Secondary Literature

Review articles,
term papcers, Tertiary Literature

SCientiﬁC bOOkS Newspaper articles,

magazine articles,
textbooks, lab manuals,
popular science books,
popular science web sites,
reference books,
encyclopedias
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Review Articles vs. Research Articles

Life Science Library’s pages on and

Look at these articles:

"

Look at the rest of these articles. Are they are popular or scholarly?
If they are scholarly articles, are they research articles or review
articles? Record your answers on the worksheet.


http://www.lib.utexas.edu/lsl/help/modules/review.html
http://www.lib.utexas.edu/lsl/help/modules/research.html
file:///Omega-3%20Fatty%20Acids%20and%20the%20Benefits%20of%20Fish%20Consumption.pdf
file:///Preliminary%20Examination%20of%20Contaminant%20Loadings%20in%20Farmed%20Salmon,%20Wild%20Salmon%20and%20Commercial%20Salmon%20Feed.pdf
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University of Texas Libraries

Using Databases Effectively
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Using Search Terms

Use the worksheet to create hierarchies of search terms around two of
these topics:

pasta
hybrid cars

computers

video games
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Search Terms: Keywords

Look at these searches in the database

<statistics on obesity in U.S. children>



http://www.lib.utexas.edu/indexes/titles.html?id=6
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Search Terms: Keywords

Look at these searches in the database

<statistics on obesity in U.S. children>
<obesity AND statistics AND child* AND “united states”>



http://www.lib.utexas.edu/indexes/titles.html?id=6
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Boolean terms (connectors)—AND, OR, NOT

OR AND

NOT
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Putting It All Together

Picard, A.L., 2005. Courtship in the zig-zag salamander (Plethodon dorsalis):
Insights into a transition in pheromone-delivery behavior. Ethology 111(9):

799-8009.

From the above, you could construct a search strategy like
this—

courtship Plethodon

OR OR

behavior AND amphibian*

OR OR

reproduc* salamander*

Look at . Construct search strategies to find more like

them. Use the worksheet to record your search strategies.

Try the searches in the database ASFA.


http://www.lib.utexas.edu/services/instruction/learningmodules/citations/elements.html
http://bios206l.blogspot.com/2007/12/module-3-keywords-controlled-vocabulary.html
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University of Texas Libraries

Where and How to Search
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Databases vs. the Library Catalog

1. Title=ecology + Location=Journals
2. Journal Titlel=ecology

3. Journal Title2=ecology
4

Keyword=ecology + Location=Journals

Databases & Indexes to Articles
Where should you search for ?

In the ? Or in a database (like
?


http://catalog.lib.utexas.edu/
http://ur-il.blogspot.com/2008/08/catalog-vs-database.html
http://catalog.lib.utexas.edu/
http://www.lib.utexas.edu/indexes/titles.html?id=6
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Searching in PubMed

| want to find...

1. articles on dugongs by a researcher named
Wirsing

2. articles on whales in the journal Anatomical
Record

3. articles from 2004 forward, on the genetics of
hantaviruses
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Other useful databases:

Web of Science,

which can be found via the UT library at:
http://www lib.utexas.edu/indexes/titles.html?let=W

Google Scholar
scholar.google.com



http://www.lib.utexas.edu/indexes/titles.html?let=W

Next week's lab:

Inquiry 1 proposal due (office hours on
calendar) Pud OFL -

ITIS & LITTLE- KNOWN FACT THAT ESCHER HELFPED DESIGN RLM
(RoRERT

Literature Search
Practice




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35

